

f 







II 



n 



c^ 







&> 



BARBER- COLfTinN CORlPflNY 




> 







-> 



J 



c 



: 



i 



*■ 



Jr-0 




X HIS book has been prepared to 
describe and explain the controls and 
control applications for various types 
of Air Conditioning Systems. It is not 
intended to favor or discuss the relative 
merits of the many types of systems or 
manufactured units except with respect 
to the control applications. 
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FOREWORD 



THE successful operation of any Air Conditioning 
System depends upon the proper designing, plan- 
ning, selection of controls and installation of the 
equipment. Therefore, this responsibility should be 
placed in the hands of responsible and capable parties. 
The architect, engineer or contractor will make the 
proper selection of the system or units and controls, taking into consideration local 
conditions, the accuracy of control required, and the amount of money available for 
the installation. 

BARBER-COLMAN COMPANY manufacturers a complete line of electrically 
operated temperature and humidity control equipment. The flexibility of the Electric 
System makes it possible for BARBER-COLMAN controls to be adapted to, and to 
give the best possible control of, any type of Air Conditioning System or manufactured 
unit. 

Some types of Air Conditioning Systems are patented. BARBER-COLMAN 
COMPANY cannot assume responsibility on account of infringement of patents 
covering these systems as distinguished from the controls therefor. 

BARBER-COLMAN COMPANY maintains branch offices, or has distributors 
and sales representatives in practically every part of the country. (See last page.) 
The engineers in these organizations are glad to recommend, or assist in the selec- 
tion of, proper controls for any type of installation. 

Other literature is available which describes the application of BARBER-COL- 
MAN electric controls to a great variety of heating systems and industrial installations. 
Temperature, pressure, humidity, and the now of gases or liquids can be regulated 
or controlled, within any desired range, either automatically or by manually operated 
switches from a remote point. 



BARBER-COLMAN CONTROL EQUIPMENT IS LISTED AS STANDARD BY THE UNDERWRITERS' LABORATORIES 
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INTRODUCTION 




IT is a proven fact that an Air 
Conditioning System properly 
installed will produce more 
healthful and comfortable condi- 
tions in the home or office, and 
result in increased economy and 
business activity in commercial in- 
stallations. It is also a recognized 
fact that the proper functioning of 
any installation is definitely de- 
pendent on the controls. There- 
fore, too much emphasis cannot 
be placed on the importance of 
selecting the proper control 
equipment. 

The following is arranged for 
convenience in selecting the proper 
controls, and will serve as a "yard- 
stick" in making comparisons: 

The Manufacturer of the controls should: 
Be financially responsible. 

Have an unquestionable reputation of fair dealing. 
Have a sales and service organization large enough 
to cover the locality in which the controls are 
installed. 

Have a record of satisfactory Temperature Control 
installations. 

Have an Engineering Department which actually 
functions to keep up with the rapid progress being 
made in the Air Conditioning field. 

The Control Equipment should be: 

Designed with consideration for appearance, as 

well as performance. 

As nearly mechanically perfect as is practical. 

Precision built to insure long, continuous, and 

dependable service. 

Easy to install and service or to replace if necessary 

on account of accidental damage. 

Economical in operation and maintenance. 

As simple and fool-proof as possible and require 

the minimum number of accessories. 

Ready for instant service at all times, even after 

long shutdown periods. 

The selection of controls should be such that they 
will: 

Maintain the temperature in the controlled space 

within the specified limits. 

Prevent delivery of hot or cold blasts of air to the 

conditioned space. 

Prevent freezing of steam or water coils. 

Operate the controlled equipment with the greatest 

possible economy. 

BARBER-COLMAN COMPANY and BARBER- 
COLMAN CONTROLS meet every one of the above 
requirements. 



BARBER-COLMAN COMPANY was established in 
1900, and has grown steadily ever since. The Company 
has an enviable reputation and the highest financial 
rating. 

The TEXTILE MACHINERY DIVISION, estab- 
lished in 1900, manufacturers: 

Automatic Spoolers and Super-Speed Warpers 
Warp Tying and Warp Drawing Machines 
Hand Knotters 
Ball Warpers 
Twister Creels 

Some of these products are found in practically every 
cotton, silk and rayon mill in the United States and in 
many foreign countries. 

The MACHINE AND SMALL TOOL DIVISION, 

established in 1908, manufacturers: 
Hobs — Milling Cutters — Reamers 
Hobbing Machines — Hob and Reamer Sharpening 

Machines 
Special Tools and Machinery 

Most of these products are used by practically every 
automobile and airplane manufacturer in the world. 
The hobs, milling cutters and reamers are being used 
wherever production requires precision tools. 

THE ELECTRICAL DIVISION, established in 1926, 
manufacturers: 

Electrically Operated Temperature and Humidity 

Control Equipment 
Uni-Flo Grilles and Registers 
The Barcol OVERdoor 
Electric Door Operators 
Radio Control for Garage Doors 
Barcol Electric Fans 
Barcol Midget Electric Motors 

These products all stand at the head of their respective 
classes, and like other BARBER-COLMAN products, 
may be found in all parts of the world. 

The discussion in this book has been arranged in 
separate Parts, each Part covering the control of a 
different type or phase of an Air Conditioning System. 
Each Part starts with a simple form, the system being 
developed or elaborated upon as the discussion pro- 
ceeds. This arrangement permits a better understand- 
ing of the functioning and value of the control equip- 
ment, and will assist in selecting the control system 
best suited to the requirements of any particular in- 
stallation. 

No attempt is made to cover all of the possible con- 
trol combinations, but the discussion of the control of 
the various units is arranged in such a way that it will 
be easy to substitute one type of control for another, 
to meet some particular requirements; e. g., the control 
of the Reheater described in Control System 101 could 
be easily substituted for the Reheater Control described 
in Control System 108, provided such substitution will 
meet the requirements of the particular system under 
consideration. It is not recommended that one should 
make promiscuous substitutions merely for the sake 
of an initial saving, as it has been found that in most 
cases the combinations described in this book will 
give the greatest economy of operation for the particu- 
lar type of system. 
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The following is only a brief description of the 
controls used in the Air Conditioning Systems illus- 
trated in this book. More detailed and technical infor- 
mation regarding these controls will be found in the 
data sheets under Part IX. 

THERMOSTATS 

Room Thermostats may be had in a number of 
types — Single Temperature, Two-Temperature, Duplex, 
and Microtherm (proportioning type). In order to be 
best suited to the particular application, the Thermostat 
may be selected with internal or external adjustment, 
with or without detents, with or without lock cover, 
and with or without thermometer. 

"Detents", small permanent magnets, are available 
in most types. They provide snap action movement of 
the tongue from one contact to the other, and prevent 
"chattering". They also permit the use of the Thermo- 
stat in 2-wire, as well as 3-wire circuits. 

The bakelite cases of all Room Thermostats blend 
harmoniously with any surroundings, or if desired 
they may be finished to contrast with any color scheme, 
or to match the walls on which they are installed. 
The BARBER-COLMAN ELECTRIC SYSTEM per- 
mits the simplest possible construction of the Thermo- 
stat, with the result that the extreme accuracy of 
the instruments can be relied upon indefinitely. 

Single Temperature Thermostats are 

used for wall mounting in spaces which are to 
be maintained at usual room temperatures. 
See data sheet T- 10. 

Two-Temperature Thermostats are 

used where it is desired to maintain one tem- 
perature for part of the time, and a different 
temperature for the rest of the time without 
changing the setting of the Thermostat, e.g., 
Day and Night, or Summer and Winter con- 
trol. The mechanism consists of two sepa- 
rate thermostatic elements and a magnetic shifting 
device within one case. The control may be shifted 
from one element to the other by using the lever at the 
top of the case, or it may be shifted on a number of 
Thermostats simultaneously by an automatic time 
switch (or manually operated switch) from a remote 
point. See data sheet T- 10. 

Duplex Thermostats are similar to Two- 
Temperature Thermostats except they do not 
have the magnetic shifting mechanism. 
These Thermostats may be used to control 
two separate units of heating equipment or 
heating and cooling equipment; e.g., one 
element may be set at 72 F to control the 
heating equipment, and the other element set at 78 F 
to control the cooling equipment. They may also be 
used to control the same equipment at two different 
temperatures, or to reverse the operation of the equip- 
ment for Summer and Winter use. The control circuit 
may be shifted from one element to the other by an 
automatic time switch (or manually operated switch) 
from a remote point. See data sheet T-10. 







Microtherm, a proportioning type 
thermostat, is one of the latest develop- 
ments of Barber-Colman engineers for the 
control of Modulating Valves or Dampers. 
It solves the problem of control of room 
temperatures where the heating mechan- 
ism causes a high rate of change of room 
temperature, but where the air circulation, and there- 
fore response of the thermostat, is relatively slow; e.g., 
a Unit Ventilator controlled from a room type thermo- 
stat; chilled water supply controlled from an immer- 
sion, or room type thermostat; reheater coil controlled 
from a room or duct type thermostat installed in the 
return air duct. Microtherm is always used in combina- 
tion with Microtrol (modulating damper control 
motor) or Microvalve (modulating motor-operated 
valve). This system gives very accurate control, and 
eliminates overrun because the controlled device is 
rapidly and definitely positioned for each different 
temperature at the Microtherm. See data sheet T-10. 



Insertion and Immersion Ther- 
mostats have their sensitive elements 
arranged so that they may be inserted 
into the path of air, or immersed in the 
liquid to be controlled. 



A perforated tube guard is furnished 
to protect the element when the Thermo- 
stat is to be used in a duct, or a closed tube guard for 
immersion in liquids or when it is to be exposed to 
excessive moisture or corrosive vapors. 

The case enclosing the contacts is made of bakelite, 
and all contacts and electrical connections are on the 
outside of the duct or pipe. The Thermostats are made 
with either internal or external adjusting lever. See 
data sheet T-10. 
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Air StreamThermostats have a 
long tubular sensitive element which 
may be obtained in various lengths 
so that when installed the sensitive 
element will extend across the entire 
duct. Thus an Air Stream Thermo- 
stat controls from the average temperature across the 
duct. It is important that this type of Thermostat be 
used where indicated in the following control systems. 
See data sheet T-10. 

Thermostatic Adjuster, a 

recent development of Barber- 
Colman engineers, is particular- 
ly adapted to air conditioning 
control applications where it is 
desired to vary indoor tempera- 
tures in accordance with outdoor 
temperature changes. Its use permits the maintaining 
of the most desirable indoor temperatures in Summer, 
thus avoiding the unpleasant effect of entering or leav- 
ing a conditioned space in which the temperature is 
uncomfortably low as compared with the outdoor 
temperature. See data sheet T-10. 
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HYGROSTATS 

Hygrostats are obtainable for either wall 
mounting, or installation in a duct. The sensi- 
tive element of these instruments consists of a 
large number of human hairs, each hair being 
separately mounted, tensioned, and ventilated. 
These instruments have proven to be very sensi- 
tive, dependable, and particularly adaptable to 

the control of humidity in Air Conditioning Systems. 

See data sheet H-10. 

DAMPER CONTROL MOTORS 

Damper Control Motors are made in three types, 
and in a variety of sizes of each type. Each Damper 
Control Motor is powered by the BARCOL shaded 
pole induction motor, which has only one moving 
part, and requires no attention except occasional oil- 
ing. The oil-immersed models require no attention. 

Stall Type or spring return Damper 
Control Motors are constructed so as to run 
in one direction to a stalled position when 
the power is on; and return in the opposite 
direction by means of an external spring or 
weight when the power is interrupted. In 
Air Conditioning applications this type is particularly 
well suited to small fresh air dampers (10 sq. ft. or 
less) when it is desired to open the damper to one 
position when the fan is on, and to close the damper 
when the fan is stopped. See data sheet DC- 10, 

Unidirectional Type Damper 
Control Motors operate in one direc- 
tion only. The number and position of 
intermediate stops, and the desired cam 
arrangement are determined by the 
selection of the proper Damper Control 
,-i^' Motor (see data sheet DC- 10). All 

Damper Control Motors, except Group 
DC- 100, are equipped with auxiliary cam-operated 
switches so that additional equipment may be operated 
automatically at definite positions of the damper. 

These Damper Control Motors, with the exception 
of Group DC- 100, are furnished either with or without 
an adjustable speed mechanism, and are made in 
various sizes. The BARCOL motor, cam-operated 
switches, and gear train are immersed in oil and 
enclosed in a die cast case, eliminating even the 
necessity of oiling. See data sheet DC- 10. 

Reversible Type Modulat- 
ing Damper Control Motors 

operate in either direction; may 
be stopped in any intermediate 
position and restarted in either 
direction. 

These Damper Control Mot- 
ors are also immersed in oil, en- 
closed in oil-tight die cast cases 
and made in various sizes. They 
can be furnished with a speed 
adjusting mechanism, allowing 
the speed of operation of each damper to be adjusted, on 
the job, so that it will be best suited to the function it 
has to perform in the Air Conditioning System. See 
data sheet DC- 10. 
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Microtrol is the modulatingDamper 
Control Motor used in conjunction with 
Microtherm. It is similar to the other 
Reversible type Damper Control Mot- 
ors, but has in addition, an internal 
potential-dividing rheostat driven from 
the same BARCOL Motor that drives 
the power output shaft. The construction is exceed- 
ingly simple and rugged. The combination of Micro- 
therm and Microtrol will give more accurate modu- 
lating control of room temperatures than has here- 
tofore been obtainable except by use of very delicate 
laboratory instruments. See data sheet DC- 10. 

It may be a little difficult to determine when to 
use the Unidirectional type or Reversible type Damper 
Control Motor, so a few examples may help in select- 
ing the proper type. 

1. If the operation of a damper is such that it is to 
be either open or closed, the Unidirectional type may 
be used. It may be connected through suitable linkage 
or connected directly to the damper if the damper is 
free to turn in the same direction through alternate 
open and closed positions. 

2. If a damper is required to position itself at inter- 
mediate points in order to maintain a constant tem- 
perature in the plenum, then the Reversible type should 
be used. 

3. If it is desired to regulate the position of the 
fresh air damper from a manually operated switch so 
that the damper may be placed in, or changed to, any 
one of a number of fixed positions, then either type 
could be used, although the Reversible type is prefer- 
able. For example, if the damper is operated from f a 
5-point switch, and has run from the closed position 
to No. 3 position, and then it is desired to return the 
damper to No. 2 position, the Unidirectional type 
would continue in the same direction from No. 3 
through No. 4, No. 5 and No. 1 positions before stop- 
ping on No. 2 position; whereas, with the Reversible 
type the position of the damper would change directly 
from No. 3 to No. 2 position. Naturally the Reversible 
type would give more rapid response. In most cases, 
the Unidirectional type must be connected to the 
damper through proper linkage, whereas with the 
Reversible type, linkage may be used or it may be con- 
nected directly through a coupling to the extended 
shaft of the damper. 

4. The Reversible type should be used on all face 
and by-pass, or other types of dampers where throttling 
or modulating operation is required. 

5. If a Damper Control Motor of the oil-immersed 
type is to be installed within the fresh air duct, or any 
place where it would be exposed to sub-zero tempera- 
tures for long periods, the Reversible type should be 
used if rapid response is required. At continued low 
temperatures the oil in the Unidirectional type may 
become so viscous that the speed of operation will be 
reduced. 



BBRBER-mLITlPM COmPANY 



PART I 



Description of Barber- Col man Controls 



P?qe a 





MOTOR -OPERATED VALVES 

Motor-Operated Valves are made in 
sizes from ^ " to 16" in standard valve body 
patterns and the following types: packless, 
single disc packed, semi-balanced, full- 
balanced, pilot piston, three-way, four- 
way and butterfly. The type and size of the 
valve body will of course be determined 
by the particular application. See data 
sheets V-10 to V-100 inclusive for dimen- 
sions and technical information. A motor- 
driven mechanism, or Valve Operator, is 
If available in both the Positive (Unidirec- 
tional) and Throttling (Reversible) type. 

3 All operators are powered with the 

BARCOL shaded pole induction motor. 
All Valve Operators are enclosed within 
a bakelite or metal cover. The oil-im- 
mersed Valve Operators have the operat- 
ing mechanism enclosed within a die 
cast case similar to the Damper Con- 
trol Motors. 

Positive Type Valves operate only 
to the open and closed positions. 

Throttling Type Valves can be op- 
erated in either direction and stopped at, 
or started from, any intermediate posi- 
tion. The oil-immersed Valve Operators 
of either the Positive or Throttling type, 

are obtainable either with or without 
an adjustable speed mechanism so 
that the speed of operation of the 
Valve may be exactly suited to the 
individual installation to give the 
best results. Also both types may be 
equipped with auxiliary cam-operat- 
ed switches so that additional equip- 
ment may be operated automatically 
at definite predetermined positions 
of the Valve. The application of these 
auxiliary switches will be explained 
later, as they are used in the circuits 
outlined for the control of various 
Air Conditioning Systems. 

Microvalve, always used in con- 
junction with the Microtherm, is a 
Throttling type Valve Operator em- 
bodying a mechanism similar to the 
Microtrol. The Microvalve with 
the Microtherm makes rapid correc- 
tions for changes in load, has hun- 
dreds of equilibrium control posi- 
tions, and moves to the exact posi- 
tion required with almost uncanny 
precision. 

The following examples may help 
to determine when to use Positive 
or Throttling type Motor-Operated 
Valves. 

1. A Positive Valve should be used on a steam coil 
that is located directly in the fresh air intake, the Valve 
being controlled by a Thermostat in such a way that it 
will open, and remain open whenever the outdoor 





temperature is 3 5 F or below. This gives protection 
against freezing. If there is a second coil in the fresh 
air duct, a Throttling Valve should be used on this 
second coil, in order to give the most accurate control. 
There would be no possibility of freezing the conden- 
sate in this coil because the air would be tempered by 
the first coil. 

2. Preheater coils located in the return air duct, and 
usually all reheater coils should be operated by Throt- 
tling Valves. These coils naturally must be of sufficient 
capacity to take care of the heating requirements under 
minimum outdoor temperatures; therefore, in mild 
weather, Positive Valves would give unsatisfactory con- 
trol because of the rapid temperature rise each time the 
Valve opened, causing blasts of hot air. A Positive Valve 
would result in overheating also, because of the greater 
amount of steam admitted each time there was a call for 
heat. 

3. In most cases, when controlled by a Room 
Thermostat, cooling coils can be operated by Positive 
Valves without disagreeable overrun. The reason for 
this is that rooms do not respond as rapidly to cooling 
as they do to heating, because cooling coils usually do 
not have as much capacity in comparison to the demand^ 
as do heating coils. 

4. If the cooling coils were controlled from a Duct 
Thermostat in the fan discharge, a Positive Valve would 
operate very frequently and cause cold drafts; therefore, 
a Throttling type Valve should be used as it will give 
more even control, and greater economy. 

SOLENOID VALVES 
Solenoid Valves may be had in sizes from 
14" to 34", for use with gas, water, or refrig- 
erants. These Valves open when current is 
applied, and close by gravity and pressure when 
the current is cut off. See data sheet V-120 for 
complete information and specifications. 

PROGRAM SWITCHES 

Program Switches are 
motor-driven, contact-mak- 
ing mechanisms. They are 
available in a number of 
standard combinations, and 
may be built to order, to 
give any special operating 
sequence. 

They may be used for shifting groups of Two- 
Temperature Thermostats at definite intervals; for con- 
trolling the operation of Solenoid Valves, relays, Motor- 
Operated Valves, or compressors, in such a manner that 
they will open in any sequence with definite time inter- 
vals, and close in the same or reverse sequence. See 
data sheet DC-10 for specifications. 

ACCESSORIES 

It is important to bear in mind that with a BARCOL 
Electric System of Temperature Control a transformer 
is usually required to reduce the line voltage, as most 
BARBER-COLMAN Controls operate from 22J£ volt 
alternating current. Because of the low voltage em- 
ployed, the expense of the electrical installation of the 
BARBER-COLMAN System is reduced to the minimum. 

A complete description of accessories such as over- 
load breakers, electric time switches, damper crank 
arms, linkage, etc., will be found in data sheet A- 10. 
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CONTROL SYSTEM 101 

Control of Fresh Air Damper, Valve on Preheater, 

and Valve on Reheater. 




The above layout represents a Ventilating System employing the minimum of equipment and controls. 



Confrols Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC- 10 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A- 10 



Confro,s Data Sheet 

3. Positive Valve V -20 or V-40 

4. Insertion Thermostat fYDj 103 T-10 

5. Throttling Valve V-80 

6. Insertion Thermostat fYDj 104 X-10 



DESCRIPTION OF OPERATION 



Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (1), which in turn operates the 
Fresh Air Damper in such a manner that when the fan 
is running the damper is open, and when the fan is 
stopped the damper is closed. Automatic closing of 
the damper prevents cold air reaching the tempering 
coils, and possible damage due to freezing when the 
system is not in operation. 

Preheater Control. Thermostat (4) set at 3 5 F 
opens Positive Valve (3), admitting steam to the Pre- 
heater, whenever the outdoor temperature drops below 
35 F, thus avoiding a possibility of freezing in the coils. 

Reheater Control. Thermostat (6) set at 70 F, 
operates Throttling Valve (5) on steam line to the 



Reheater to maintain a constant temperature of the air 
leaving the system. 

Upon call for heat, Valve starts to open, and con- 
tinues opening until Thermostat (6) is satisfied, or until 
the full open position is reached if the demand for 
heating persists. Valve will stop and remain in any 
position whenever, and as long as, Thermostat is satis- 
fied; it may be restarted in either direction to satisfy the 
demands for more or less heat. Upon call for cooling, 
the reverse action takes place, Valve closing until 
Thermostat (6) is satisfied, or until the full closed 
position is reached. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 102 
Control of Fresh Air Damper, Valve on Preheater, and Face and By- pass 

Damper on Reheater. 




The above layout represents a Ventilating System similar to that described in Control System 101, except the Face 

and By-pass Damper replaces Steam Valve on Reheater. 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC- 1 

2. Single Pole, Double Throw Relay, cYZp 4- 1,5-1 or 31 ..A-10 

3. Positive Valve V-20 or V-40 



Controls Data Sheet 
4. Insertion Thermostat fYDj 103 T-10 

6. Insertion Thermostat fYDj 104 T-10 

7. Reversible Damper Control Motor, 

Group DC-500, Adj. Speed DC- 10 



DESCRIPTION OF OPERATION 



* 



Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (1), which in turn operates 
the Fresh Air Damper in such a manner that when the 
fan is running the damper is open, and when the fan is 
stopped the damper is closed. Automatic closing of 
the damper prevents cold air reaching the tempering 
coils, and possible damage due to freezing when the 
system is not in operation. 

Preheater Control. Thermostat (4)setat35Fopens 
Positive Valve (3), admitting steam to the Preheater, 
whenever the outdoor temperature drops below 35 F; 
thus avoiding a possibility of freezing in the coils. 

Reheater Control. Thermostat (6) set at 70 F, 
operates Reversible Damper Control Motor (7), which 
in turn operates the Face and By-pass Damper to main- 
tain a constant temperature of the air leaving the system. 



This is accomplished by regulating the amount of air 
by-passed under the coil and that passed through the 
coil. Upon continued demands for heat, all air is 
directed through the coil; upon continued demands for 
cooling all air is directed under the coil through the 
by-pass. In intermediate positions accurate propor- 
tioning is obtained. The adjustable speed mechanism 
makes it possible to regulate the dampers, on the job, 
for a speed best suited to each individual installation. 

As there is no control on the steam line to Reheater, 
there of course is possibility of overheating. It has 
been found that overheating is reduced to a minimum 
by extending the by-pass beyond the heating coil for a 
distance equal, at least, to the height of the by-pass. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 103 
Control of Fresh Air Damper, Valve on Preheater, Valve on Reheater, and 

Face and By-pass Damper on Reheater. f 




< 



' 



The above layout represents a Ventilating System similar to that described in Control System 102, except for the 

addition of Valve on Reheater Coil. 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC-10 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A- 10 

3. Positive Valve V-20 or V-40 



Controls Data Sheet 

4. Insertion Thermostat, fYDj 103 T-10 

5. Throttling Valve V-20, V-40 or V-80 

6. Insertion Thermostat, fYDj 104 T-10 

7. Reversible Damper Control Motor, 

Grouo DC-500, Cams A, Adj. Speed DC-10 



DESCRIPTION OF OPERATION 



" ( 



Fresh Air Damper Control. Relay (2) controls Damper 
Control Motor (1), which in turn operates the Fresh Air Damper 
in such a manner that when the fan is running the damper is 
open, and when the fan is stopped the damper is closed. Auto- 
matic closing of the damper prevents cold air reaching the 
tempering coils, and possible damage due to freezing when the 
system is not in operation. 

Preheater Control. Thermostat (4) set at 35 F opens Posi- 
tive Valve (3), admitting steam to the Preheater whenever the 
outdoor temperature drops below 3 5 F; thus avoiding a possi- 
bility of freezing in the coils. 

Reheater Control. Thermostat (6) set at 70 F, operates 
Reversible Damper Control Motor (7), which in turn operates 
the Face and By-pass Damper to maintain a constant tempera- 
ture of the air leaving the system. The operation of Throttling 
Valve (5) on the steam line is controlled from the auxiliary 
switches in Damper Control Motor (7). Damper Control Motor 
(7) always regulates the temperature as far as possible by the 
operation of the Face and By-pass Dampers; Valve (5) operates 
only when necessary to supply more or less heat after the Face 



and By-pass Damper has reached its maximum heating or 
cooling position. 

Upon call for heat Damper Control Motor (7) starts to open 
Face Damper and to close By-pass Damper. If the demand for 
heat continues after damper has reached the maximum heating 
position (By-pass closed, Face Damper open) then Throttling 
Valve (5) starts to open and continues to open until Thermo- 
stat (6) is satisfied. 

Upon call for less heat Throttling Valve (5) does not change 
its position, the cooling being accomplished by Damper Control 
Motor (7) regulating the Face and By-pass Damper. However, 
when Face and By-pass Damper reaches the full cooling posi- 
tion (By-pass open, Face closed) and there is demand for addi- 
tional cooling, then Throttling Valve (5) starts to close, and 
continues to close until Thermostat (6) is satisfied. 

The adjustable speed mechanism on both Damper Control 
xMotor (7) and Throttling Valve (5) makes it possible to regu- 
late the dampers and Valve, on the job, for a speed best suited to 
each individual installation. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 
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CONTROL SYSTEM 104 
Control of Fresh Air Damper, Valve on Preheater, By-pass Damper under 
[ ) Preheater, Valve on Reheater, and Face and By-pass Damper on Reheater. 




The above layout represents a Ventilating System similar to that described in Control System 103, except for the 

addition of the By-pass Damper under the Preheater. 



V 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC- 10 

2. Single Pole, Double Throw Relay, cYZp 4- 1 , 5- 1, or 3 1 . . A-10 

3. Positive Valve V-20 or V-40 

4. Insertion Thermostat, fYDj 103 T" 10 

5. Throttling Valve V-20, V-40 or V-80 



Controls Data Sheet 

6. Insertion Thermostat, fYDj 104 T-10 

7. Reversible Damper Control Motor, 

Group DC-500, Cams A, Adj. Speed DC- 10 

8. Reversible Damper Control Motor, 

Group DC-500, Adj. Speed DC- 10 

9. Air Stream Thermostat. T-10 



DESCRIPTION OF OPERATION 



Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (1), which in turn operates the 
Fresh Air Damper in such a manner that when the fan 
is running the damper is open, and when the fan is 
stopped the damper is closed. Automatic closing of 
the damper prevents cold air reaching the tempering 
coils, and possible damage due to freezing when the 
system is not in operation, 

Preheater Control. Thermostat (4) set at 35 F 
opens Positive Valve (3), admitting steam to the Pre- 
heater whenever the outdoor temperature drops below 
35 F; thus avoiding a possibility of freezing in the coils. 



By -pass Control. Air Stream Thermostat (9) is 
installed so that the sensitive element is in contact with 
the air coming through the by-pass, as well as with that 
coming through the coils. It is set at 40 F and operates 
Reversible Damper Control Motor (8), which in turn 
operates the By-pass Damper. This control eliminates 
overheating in mild weather, when Valve (3) is open 
and the outdoor temperature is only slightly below 
35 F, by by-passing Fresh Air under the Preheater. The 
adjustable speed mechanism on Damper Control Motor 
(8) makes it possible to regulate the damper, on the 
job, for a speed best suited for each individual installa- 
tion. 
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CONTROL SYSTEM 104— Continued 



Reheater Control. Thermostat (6) set at 70 F, 
operates Reversible Damper Control Motor (7), which 
in turn operates the Face and By-pass Damper on the 
reheater coil to maintain a constant temperature of the 
air leaving the system. The operation of Throttling 
Valve (5) on the steam line is controlled from the 
auxiliary switches in Damper Control Motor (7). 
Damper Control Motor (7) always regulates the tem- 
perature as far as possible by the operation of the Face 
and By-pass Dampers; Valve (5) operates only when 
necessary to supply more or less heat after the Face and 
By-pass Damper has reached its maximum heating or 
cooling position. 

Upon call for heat Damper Control Motor (7) starts 
to open Face Damper and to close By-pass Damper. 
If the demand for heat continues after damper has 
reached the maximum heating position (By-pass closed, 
Face Damper open) then Throttling Valve (5) starts to 



open and continues to open until Thermostat (6) is 
satisfied. 

Upon call for less heat Throttling Valve (5) does 
not change its position, the cooling being accomplished 
by Damper Control Motor (7) regulating the Face and 
By-pass Damper. However, when Face and By-pass 
Damper reaches the full cooling position (By-pass 
open, Face closed) and there is demand for additional 
cooling, then Throttling Valve (5) starts to close, 
and continues to close until Thermostat (6) is satisfied. 

The adjustable speed mechanism on both Damper 
Control Motor (7) and Throttling Valve (5) makes it 
possible to regulate the dampers and Valve, on the job, 
for a speed best suited to each individual installation. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 105 
Two-Position Control o£ Fresh Air Damper. 




The above layout illustrates a simple control for Fresh Air, with no control on Recirculated Air. 



Controls 
1. Unidirectional Damper Control Motor, 
Group DC-200 



Data Sheet 



,DC-10 



Controls Data Sheet 

2. Single Pole, Double Throw Relay, cYZp 4- 1 , 5- 1 or 3 1 .. A- 10 

3. Single Pole, Double Throw Switch, sYZe 3 or 4 A-10 



DESCRIPTION OF OPERATION 



Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (l), which in turn operates the 
Fresh Air Damper in such a manner that when the fan 
is running the damper is open, and when the fan is 
stopped the damper is closed. Automatic closing of 
the damper prevents cold air reaching the tempering 
coils, and possible damage due to freezing when the 
system is not in operation. 

The size of the Fresh Air opening, usually about one- 



third of the Recirculated Air opening, is determined 
by the amount of Fresh Air required for ventilation. 

Switch (3) is provided so that the Fresh Air Damper 
may be closed, even though the fan is running, to permit 
rapid warm-up after a shutdown period, by use of full 
recirculation. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 106 
Five-Position Control of Fresh Air and Recirculating Dampers from 

Manually Operated Switch. 



( 




( 
( 
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CONTROL SYSTEM 106 



BARBER-COLMAN COMPANY 



above layout illustrates the control of a combination Fresh Air and Recirculating Damper from a 5-Point 
Switch with automatic closing of Fresh Air Damper when fan stops. 



Controls Data Sheet 

1. 5-Position Reversible Damper Control Motor, 

Group DC-600 DC- 10 



Controls Data Sheet 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5-1 or31..A-10 

3. 5-Point Switch, cYZe 921 or 922 A- 10 



DESCRIPTION OF OPERATION 



Relay (2) controls Reversible Damper Control 
Motor (1), which in turn operates the combination 
Fresh Air and Recirculating Damper in such a manner 
that when the fan is running the Fresh Air Damper is 
opened to a position determined by the setting of the 
5-Point Switch. When the fan is stopped, the Fresh Air 
Damper is closed. Automatic closing of the Fresh Air 
Damper prevents cold air reaching the tempering. coils, 
and possible damage due to freezing when the system 
is not in operation. 

The arrangement of the five positions of the Fresh 
Air Damper, expressed in per cent of full opening, is 
usually 0, 25, 50, 75, and 100. Selection of the position 
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of the Fresh Air Damper makes it possible to compen- 
sate for seasonal conditions, and also permits rapid 
warm-up after a shutdown period, by the use of full 
recirculation. 

If multi-position control of the Fresh Air Damper is 
desired, Microrelay should be added, Microtrol sub- 
stituted for the 5-Position Damper Control Motor, and 
a Rheostat used in place of the 5-Point Switch. With 
this combination, the Fresh Air Damper may be posi- 
tioned exactly in accordance with the position selected 
by the Rheostat. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 107 
Multi-Position Control of Fresh Air and Recirculating Dampers from 
\ Average Temperature of Plenum Chamber. 




The above layout illustrates automatic control of a combination Fresh Air and Recirculating Damper, 

• 

Controls Data Sheet Controls Data Sheet 

1. 5-Position Reversible Damper Control Motor, 3. Insertion Thermostat, fYDj 104 T- 10 

Group DC-600 DC- 10 4. Air Stream Thermostat T-10 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5- 1 or 31. .A- 10 5. Single Pole, Double Throw Switch, sYZe 3 or 4 A- 10 

DESCRIPTION OF OPERATION 

Relay (2) controls Reversible Damper Control When the temperature of the outside air is below 
Motor (1), which in turn operates the combination 65 F, control of Damper Control Motor (l) is auto- 
Fresh Air and Recirculating Damper in such a manner matically shifted to Thermostat (4), to automatically 
that when the fan is running, the Fresh Air Damper is proportion the Fresh Air and Recirculated Air. Air 
opened at least to the minimum position, and when the Stream Thermostat (4) is set at the lowest temperature 
fan is stopped, the Fresh Air Damper is closed. The desired in the fan discharge, usually about 60 F. It 
minimum position to which the Fresh Air Damper may extends across the entire duct and controls from the 
be opened is usually 2 5% open, or that point which will average temperature in the plenum at this pointy Note: 
admit only sufficient Fresh Air for ventilation. Auto- The Air Stream Thermostat is installed so that the 
matic closing of the Fresh Air Damper prevents cold sensitive element is in contact with all strata of air. 
air reaching the tempering coils, and possible damage If the arrangement of the duct is such that a thorough 
due to freezing when the system is not in operation. mixing of the Fresh Air and Recirculated Air is obtained 
Switch (5) is provided so that the Fresh Air Damper may before reaching the Thermostat, then a regular Insertion 
be closed, even though the fan is running, to permit type Thermostat may be used in place of Air Stream 
rapid warm-up after a shutdown period, by the use of Thermostat (4). 

full recirculation. This arrangement of control is most satisfactory, 

and increases the economy of the system by eliminating 

When the temperature of the outside air is above the necessity of running the cooling equipment in mild 

65 F, it has little or no cooling value; therefore at 65 F, weather, whenever, and as long as, the outside air has 

the setting of Thermostat (3), Damper Control Motor any value as a cooling medium. 

(1) is operated to close the Fresh Air Damper to the A reprint of this System, including wiring diagram, 

minimum position. may be obtained upon request. 
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CONTROL SYSTEM 108 
Fixed Minimum Fresh Air. Automatic Shift from Summer 

to Winter Operation. 




t 

l 
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\ 



The above layout represents a simple year-round Air Conditioning System. The controls as shown will give best results. 
If simplified control of Reheater is desired, see Control Systems 101 and 102. The shift from Summer to Winter 

operation is made automatically at any time. 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC- 1 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5-1 or 31..A-10 

5. Positive Valve V-20 or V-40 

6. Insertion Thermostat, fYDj 104 T-10 

7. Microtrol, Cams C or D, Adj. Speed DC-10 



Controls Data Sheet 

8. Solenoid Water Valve V-120 

9. Hygrostat H-10 

10. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

11. Thermostat, YDa 291 T-10 

12. Microtherm T-10 

13. Single Pole, Double Throw Switch, sYZe 3 or 4 A- 10 



t 

f 

t 
f 



DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (l), which in turn operates the 
Fresh Air Damper in such a manner that when the fan 
is running the damper is open, and when the fan is 
stopped the damper is closed. Automatic closing of the 
damper prevents cold air reaching the tempering coils, 
and possible damage due to freezing when the system 
is not in operation. Switch (13) is provided so that 



the Fresh Air Damper may be closed, even though the 
fan is running, to permit rapid warm-up after a shut- 
down period, by the use of full recirculation. 

The size of the Fresh Air opening, usually about 
one-third of the Recirculated Air opening, is de- 
termined by the amount of fresh air required for venti- 
lation. 

Humidity Control. Heating Cycle. Hygrostat 
(9), set at 50%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
relative humidity. 
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CONTROL SYSTEM 108— Continued 



Cooling Cycle. If desired, an additional Hygrostat, 
set at 5 5%, and wired in parallel with Thermostat 
(11), may be used to control the compressor to prevent 
the relative humidity from rising above this point. 

Refrigeration Control. For the sake of simplicity, 
it is assumed that refrigeration is furnished by a com- 
pressor and direct expansion coils. (For control of 
other types of refrigeration, see Part VI.) The cooling 
equipment is usually manually shut off during Winter 
operation. However, if a Hygrostat is used to control 
the compressor to prevent too high relative humidity, 
the compressor should be kept in automatic operation. 

Cooling. Thermostat (11) controls the operation 
of the compressor through Relay (10) to maintain a 
room temperature of 75 F. Therefore, whenever the 
temperature rises above 75 F, the system automatically 
changes to the cooling cycle. 

Reheater Control, Heating Cycle. Microtherm 
(12) set at 70 F, in conjunction with Thermostat 
(6), operates Microtrol (7) which in turn operates 
Positive Valve (5) and the Face and By-pass Damper to 
maintain a constant temperature in the conditioned 
space. This Is accomplished by regulating the amount 
of air by-passed under the coil and that passed through 
the coil. 

Positive Valve (5) on the steam line is controlled 
from the auxiliary switches in Microtrol (7) in such a 
manner that it is open whenever the Face Damper allows 



air to pass through the coil and is closed whenever 
the Face Damper is closed. 

Upon continued demands for heat, all air is directed 
through the coil; upon continued demands for cooling 
all air is directed under the coil through the by-pass. 
In intermediate positions accurate proportioning is 
obtained. 

The adjustable speed mechanism on Microtrol (7) 
makes it possible to regulate the dampers on the job, 
for a speed best suited to each individual installation. 
For a more simplified control of the Reheater, see Con- 
trol Systems 101 and 102. 

Thermostat (6) operates Microtrol (7) and Posi- 
tive Valve (5) in the same manner as Microtherm (12) 
but independently of it. It acts as a low limit to prevent 
the temperature of the air in the fan discharge ever 
dropping below 60 F. In this way the possibility of 
cold drafts is eliminated should there be a prolonged 
demand for cooling, or a sudden cooling load imposed 
during the heating season. 

Cooling Cycle. If a Hygrostat is used to keep the 
compressor running whenever necessary to reduce the 
relative humidity, there is a possibility of producing 
too low a temperature in the conditioned space. How- 
ever, if steam is available during Summer operation, 
reheating will be accomplished the same as during 
Winter operation, and Low Limit Thermostat (6) will 
maintain a minimum temperature of 60 F. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 109 
Variable Fresh Air Control. Automatic Shift from 
Summer to Winter Operation. 




The above layout represents a year-round Air Conditioning System similar to Control System 108, except with automatic 

control of Fresh Air and Recirculated Air. If simplified Reheater control is desired, see Control Systems 101 and 102. 

The shift from Summer to Winter operation is made automatically at any time. 



Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC- 10 

2. Single Pole, Double Throw Relay, cYZp 4- 1 , 5- 1 or 3 1 •• A- 1 

3. Throttling Valve V-80 

4. Air Stream Thermostat T- 1 

5. Positive Valve V-20 or V-40 

6. Insertion Thermostat, fYDj 104 T-10 

7. Microtrol, Cams C or D, Adj. Speed DC- 10 



Controls Data Sheet 

8. Solenoid Water Valve V-120 

9, Hygrostat H-10 

10. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

11. Thermostat, YDa 291 T-10 

12. Microtherm T-10 

13. Insertion Thermostat, fYDj 104 T-10 

14. Air Stream Thermostat T- 10 

15. Single Pole, Double Throw Switch, sYZe 3 or 4 A- 10 



f 
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DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the System. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (1) which in turn 
operates the combination Fresh Air and Recirculating 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the minimum 
position and when the fan is stopped the Fresh Air 



Damper is closed. The minimum position to which 
the Fresh Air Damper may be opened is usually 2 5% 
open, or that point which will admit only sufficient 
Fresh Air for ventilation. Automatic closing of the 
Fresh Air Damper prevents damage due to freezing 
when the system is not in operation. Switch (15) is 
provided so that the Fresh Air Damper may be closed, 
even though the fan is running, to permit rapid warm- 
up after a shutdown period, by the use of full recir- 
culation. 
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CONTROL SYSTEM 109— Continued 
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When the temperature of the outside air is above 
65 F it has little or no cooling value; therefore at 65 F, 
the setting of Thermostat (13), Damper Control 
Motor (1) is operated to close Fresh Air Damper to the 
minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (I) is automati- 
cally shifted to Thermostat (14) to automatically pro- 
portion the Fresh Air and Recirculated Air. Air Stream 
Thermostat (14) is set at the lowest temperature de- 
sired in the fan discharge, usually about 60 F. It extends 
across the entire duct and controls from the average 
temperature in the plenum at this point. Note: The Air 
Stream Thermostat is installed so that the sensitive 
element is in contact with all strata of air. If the arrange- 
ment of the duct is such that a thorough mixing of the 
Fresh Air and Recirculated Air is obtained before 
reaching the Thermostat, then a regular Insertion type 
Thermostat may be used in place of Air Stream Thermo- 
stat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Additional economy of operation is obtained by the 
interlocking circuit from Positive Valve (5) to Re- 
versible Damper Control Motor (1). This arrangement 
causes the Fresh Air Damper to close to the minimum 
position whenever Valve (5) on Reheater is open, thus 
preventing the possibility of admitting more than the 
minimum amount of Fresh Air when reheating is 
required. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent the 
average temperature of the air entering the plenum 
dropping below 57 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in con- 
tact with all strata of air. If the arrangement of the duct 
is such that a thorough mixing of the Fresh Air and 
Recirculated Air is obtained before reaching the Ther- 
mostat, then a regular Insertion type Thermostat may 
be used in place of Air Stream Thermostat (4). Because 
of the fact that the Reheater or tempering coil is placed 
in the Recirculating Air Duct, it is possible to use a 
Throttling Valve (3) without danger of freezing in the 
coils. 

Humidity Control. Heating Cycle. Hygrostat 
(9), set at 30%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
relative humidity. 

Cooling Cycle. If desired, an additional Hygrostat, 
set at 5 5%, and wired in parallel with Thermostat 
(11), may be used to control the compressor to pre- 
vent the humidity rising above this point. 



Refrigeration Control. For the sake of simpli- 
city, it is assumed that refrigeration is furnished by a 
compressor and direct expansion coils. (For control 
of other types of refrigeration, see Part VI.) The 
cooling equipment is usually manually shut off during 
Winter operation. However, if a Hygrostat is used to 
control the compressor to prevent too high relative 
humidity, the compressor should be kept in automatic 
operation. 

Cooling. Thermostat (11), set several degrees 
higher than Microtherm (12), controls the operation of 
the compressor through Relay (10) to maintain a room 
temperature of 75 F. Therefore, whenever the tempera- 
ture rises above 75 F the system automatically changes 
to the cooling cycle. 

By employing the interlocking circuit between 
Relay (10) and Reversible Damper Control Motor (l) 
the compressor can be prevented from starting when- 
ever more than the minimum amount of Fresh Air is 
being admitted. This connection is optional, but can 
be used to advantage where it is known that 65 F out- 
side air will always give sufficient cooling. If the com- 
pressor should be required to operate even though 
Fresh Air at 65 F or less is being admitted, then this 
connection should not be used. 

Reheater Control. Heating Cycle. Microtherm 
(12), set at 70 F, in conjunction with Low Limit 
Thermostat (6), operates Microtrol (7), which in 
turn operates the Face and By-pass Damper and Positive 
Valve (5) to maintain a constant temperature in the 
conditioned space. For detailed description of opera- 
tion of Reheater, see Control System 108. 

The interlocking circuit between Positive Valve 
(5) and Reversible Damper Control Motor (l) is 
described above in the last paragraph under Fresh Air 
Damper Control. 

Thermostat (6) operates Microtrol (7) and Positive 
Valve (5) in the same manner as Microtherm (12) but 
independently of it. It acts as a low limit to prevent the 
temperature of the air in the fan discharge ever drop- 
ping below 60 F. In this way the possibility of cold 
drafts is eliminated, should there be a prolonged 
demand for cooling, or a sudden cooling load imposed 
during the heating season. 

Cooling Cycle. If a Hygrostat is used to keep the 
compressor running whenever necessary to reduce the 
relative humidity, there is a possibility of producing 
too low a temperature in the conditioned space. How- 
ever, if steam is available during Summer operation, 
reheating will be accomplished the same as during 
Winter operation, and Low Limit Thermostat (6) will 
maintain a minimum temperature of 60 F. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 110 

Variable Fresh Air Control. Humidity Control Summer and Winter. 

Automatic Shift from Summer to Winter Operation. 




The above layout represents a year-round Air Conditioning System similar to Control System 109 with the addition of 
humidity control in Summer. If simplified Reheater control is desired, see Control Systems 101 and 102. The shift from 

Summer to Winter operation is made automatically at any time. 



( 
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Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC-10 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5-1 or 3 1. .A- 10 

3. Throttling Valve V-80 

4. Air Stream Thermostat T-10 

5. Positive Valve V-20 or V-40 

S. Insertion Thermostat, fYDj 104 T-10 

7. Microtrol, Cams C or D, Adj. Speed DC-10 

8. Solenoid Water Valve V-120 



Controls Data Sheet 

9. Hygrostat H- 1 

10. Single Pole, Single Throw Relay, cYZp 1-1 A-10 

11. Thermostat, YDa 291 T-10 

12. Microtherm T-10 

13. Insertion Thermostat, fYDj 104 T-10 

14. Air Stream Thermostat T-10 

15. Hygrostat H-10 

16. Insertion Thermostat, fYDj 104 T-10 

17. Single Pole, Double Throw Switch, sYZe 2 or 4 A-10 
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DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (1) which in turn 
operates the combination Fresh Air and Recirculating 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the mini- 
mum position and when the fan is stopped the Fresh 



Air Damper is closed. The minimum position to which 
the Fresh Air Damper may be opened is usually 2 5% 
open, or that point which will admit only sufficient 
Fresh Air for ventilation. Automatic closing of the 
Fresh Air Damper prevents damage due to freezing 
when the system is not in operation. Switch (17) is 
provided so that the Fresh Air Damper may be closed, 
even though the fan is running, to permit rapid warm- 
up after a shutdown period, by the use of full recir- 
culation. 
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CONTROL SYSTEM 110— Continued 



When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore at 65 F, 
the setting of Thermostat (13), Damper Control Motor 
(1) is operated to close Fresh Air Damper to the mini- 
mum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (1) is automati- 
cally shifted to Thermostat (14) to automatically pro- 
portion the Fresh Air and Recirculated Air. Air Stream 
Thermostat (14) is set at the lowest temperature 
desired in the fan discharge, usually about 60 F. It 
extends across the entire duct and controls from the 
average temperature in the plenum at this point. Note: 
The Air Stream Thermostat is installed so that the 
sensitive element is in contact with all strata of air. If 
the arrangement of the duct is such that a thorough 
mixing of the Fresh Air and Recirculated Air is obtained 
before reaching the Thermostat, then a regular Insertion 
type Thermostat may be used in place of Air Stream 
Thermostat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Additional economy of operation is obtained by the 
interlocking circuit from Positive Valve (5) to Re- 
, versible Damper Control Motor (1). This arrangement 
causes the Fresh Air Damper to close to the minimum 
position whenever Valve (5) on Reheater is open, 
thus preventing the possibility of admitting more than 
the minimum amount of Fresh Air when reheating is 
required. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent the 
average temperature of the air entering the plenum 
dropping below 57 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in contact 
with all strata of air. If the arrangement of the duct is 
such that a thorough mixing of the Fresh Air and Re- 
circulated Air is obtained before reaching the Thermo- 
stat, then a regular Insertion type Thermostat may be 
used in place of Air Stream Thermostat (4). Because 
of the fact that the Reheater or tempering coil is placed 
in the Recirculated Air duct it is possible to use a 
Throttling Valve (3) without danger of freezing in 
the coils. 

Humidity Control. Heating Cycle. Hygrostat 
(9), set at 30%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
relative humidity. 

Cooling Cycle. Hygrostat (15) set at 5 5%, con- 
trols the operation of Relay (10) and will start the 
compressor at any time the humidity rises above this 
setting and keep it running until the humidity is de- 
creased. Note: Thermostat (11) also controls the 
operation of the compressor (to take care of the cool- 
ing requirements) but Hygrostat (15) has preference 
over Thermostat (11) whenever it is necessary to reduce 
the humidity. During the time that Hygrostat (15) is 
keeping the compressor running, the temperature of 
the air in the fan discharge may drop below 63 F, the 



setting of Thermostat (16), but when the tempera- 
ture reaches 60 F, the setting of Thermostat (6), then 
reheating takes place to maintain a minimum of 60 F 
air in the fan discharge, thus preventing cold drafts. 

Refrigeration Control. For the sake of simplicity 
it is assumed that refrigeration is furnished by a com- 
pressor and direct expansion coils. (For control of 
other types of refrigeration, see Part VI.) 

Cooling. Thermostat (11), set several degrees 
higher than Microtherm (12), controls the operation 
of the compressor through Relay (10) to maintain a 
room temperature of 7 5 F. Therefore, whenever the 
temperature rises above 75 F, the system automatically 
changes to the cooling cycle. Low Limit Thermostat 
(16), set at 63 F or a few degrees higher than the 
setting of Thermostat (6), cuts off the compressor to 
prevent possibility of cold drafts. As long as the com- 
pressor is controlled by Room Thermostat (11) the 
temperature in the fan discharge will never go below 
63 F, the setting of Low Limit Thermostat (16), and 
will, therefore, never require reheating, because when 
Low Limit Thermostat (16) cuts off the compressor 
all further cooling is stopped. 

Dehamidijying. In order to reduce the humidity, 
Hygrostat (15) may operate Relay (10) and keep the 
compressor running even though Thermostats (11) and 
(16) are satisfied. Cold drafts are eliminated by re- 
heating to prevent the temperature of the air dropping 
below 60 F, the setting of Thermostat (6). 

Reheater Control. Heating Cycle. Microtherm 
(12) set at 70 F, in conjunction with Low Limit 
Thermostat (6), operates Microtrol (7), which in 
turn operates the Face and By-pass Damper and Positive 
Valve (5) to maintain a constant temperature in the 
conditioned space. For detailed description of opera- 
tion see Control System 108. 

The interlocking circuit between Positive Valve 
(5) and Reversible Damper Control Motor (l) is de- 
scribed above in the last paragraph under Fresh Air 
Damper Control. 

Thermostat (6) operates Microtrol (7) and Posi- 
tive Valve (5) in the same manner as Microtherm (12), 
but independently of it. It acts as a low limit to prevent 
the temperature of the air in the fan discharge ever 
dropping below 60 F. In this way the possibility of 
cold drafts is eliminated should there be a prolonged 
demand for cooling, or a sudden cooling load imposed 
during the heating season or during the cooling season 
when reheating may be required because of continued 
operation of the compressor to reduce the relative 
humidity. 

Cooling Cycle. If a Hygrostat is used to keep the 
compressor running whenever necessary to reduce the 
humidity, there is a possibility of producing too low a 
temperature in the conditioned space. However, if 
steam is available during Summer operation, reheating 
will be accomplished the same as during the Winter 
operation and Low Limit Thermostat (6) will main- 
tain a minimum temperature of 60 F. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 111 

Variable Fresh Air Control. By-passed Air Used for Reheating. 

Manual Shift from Summer to Winter Operation. 




The above layout represents a year-round Air Conditioning System similar to Control System 110, except for the 
arrangement of the Cooling Coil which permits by-passing air for reheating in Summer, Humidity is controlled in 
Winter only. Shift from Summer to Winter operation is made by a manually operated switch which reverses the 

operation of the Face and By-pass Damper. 



Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC- 10 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5-1 or 31.- A- 10 

3. Throttling Valve V-80 

4. Air Stream Thermostat T-10 

5. Positive Valve V-2 or V-40 

6. Insertion Thermostat, fYDj 104 T-10 

7. Microtrol, Cams C or D, Adj. Speed DC- 10 



Controls Data Sheet 

8. Solenoid Water Valve V-120 

9. Hygrostat H- 1 

10. Single Pole, Single Throw Relay, cYZp 1-1 A- 1 

12. Microtherm T-10 

13. Insertion Thermostat, fYDj 104 T-10 

14. Air Stream Thermostat T-10 

17. 4-Pole, Double Throw Switch A- 10 

18. Single Pole, Double Throw Switch, sYZe 3 or 4 A- 10 



DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (l) which in turn 
operates the combination Fresh Air and Recirculating 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the minimum 
position and when the fan is stopped the Fresh Air 
Damper is closed. The minimum position to which the 



Fresh Air Damper may be opened is usually 2 5% open, 
or that point which will admit only sufficient Fresh Air 
for ventilation. Automatic closing of the Fresh Air 
Damper prevents damage due to freezing when the 
system is not in operation. Switch (18) is provided 
so that the Fresh Air Damper may be closed, even 
though the fan is running, to permit rapid warm-up 
after a shutdown period, by the use of full recirculation. 
When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore at 65 F, 
the setting of Thermostat (13), Damper Control 
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CONTROL SYSTEM 111— Continued 



Motor (1) is operated to close Fresh Air Damper to the 
minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (1 ) is auto- 
matically shifted to Thermostat (14) to automatically 
proportion the Fresh Air and Recirculated air. Air 
Stream Thermostat (14) is set at the lowest tempera- 
ture desired in the fan discharge, usually about 60 F. 
It extends across the entire duct and controls from the 
average temperature in the plenum at this point. Note: 
The Air Stream Thermostat is installed so that the 
sensitive element is in contact with all strata of air. 
If the arrangement of the duct is such that a thorough 
mixing of the Fresh Air and Recirculated Air is obtained 
before reaching the Thermostat, then a regular' Inser- 
tion type Thermostat may be used in place of Air 
Stream Thermostat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Preheater Control. Air Stream Thermostat (4) set 
at 57 F operates Throttling Valve (3) to prevent the 
average temperature of the air entering the plenum 
dropping below 5 7 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in con- 
tact with all strata of air. If the arrangement of the duct 
is such that a thorough mixing of the Fresh Air and 
Recirculated Air is obtained before reaching the 
Thermostat, then a regular Insertion type Thermostat 
may be used in place of Air Stream Thermostat (4). 
Because of the fact that the Reheater or tempering coil 
is placed in the Recirculated Air duct, it is possible to 
use a Throttling Valve (3) without danger of freezing 
in the coils. 

Humidity Control. Heating Cycle. Kygrostat 
(9) set at 30% controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
relative humidity. 

Cooling Cycle. Due to the arrangement of the cool- 
ing coil and the fact that by-passed air is used for 
reheating, it is usually considered unnecessary to pro- 
vide any humidity control during the cooling cycle. 

Refrigeration Control. For the sake of simpli- 
city it is assumed th? ' refrigeration is furnished by a 
compressor and dir t expansion coils. (For control 
of other types of refrigeration, see Part VI.) When 
Switch (17) is in the Winter position, the cooling 
equipment is cut out and cannot operate. 



Cooling and Debumidijying. When Switch (l 7 ) is 
in the Summer position, Positive Valve (5) is run 
to the closed position and remains closed during 
the entire cooling cycle. Microtherm (12) operates 
Microtrol (7) which in turn operates the Face and 
By-pass Damper to maintain a constant temperature 
in the space. This is accomplished by regulating the 
amount of air by-passed under the coil and that passed 
through the coil. Upon continued demands for cool- 
ing, all air is directed through the coil. Upon continued 
demands for heating, all air is directed under the coil 
through the by-pass. In intermediate positions accu- 
rate proportioning is obtained. Relay (10) which 
operates the compressor, is controlled from the aux- 
iliary switches in Microtrol (7) in such a manner that 
the compressor runs whenever, and as long as, Face 
Damper is open to allow any air to pass through the 
cooling coil. 

Thermostat (6) operates Microtrol (7) in the same 
manner as Microtherm (12) but independently of it. 
It acts as a low limit to prevent the temperature of the 
air in the fan discharge ever dropping below 60 F. In 
this way the possibility of cold drafts is eliminated 
should there be a prolonged demand for cooling. 

Reheater Control. When Switch (17) is in the 
Summer position, Valve (5) is run to the closed posi- 
tion, and remains closed regardless of the position of 
the Face and By-pass Damper. 

Heating Cycle. When Switch (17) is in the Winter 
position, the cooling equipment is cut out and 
cannot operate. Operation of Microtrol (7) and the 
Face and By-pass Damper is the reverse of that de- 
scribed above under cooling and dehumidifying. Upon 
continued demands for heating all air is directed 
through the coil; upon continued demands for cooling 
all air is directed through the by-pass. In intermediate 
positions, accurate proportioning is obtained. Positive 
Valve (5) is operated from the auxiliary switches in 
Microtrol (7). For detailed description of operation 
of Reheater, see Control System 108. 

Thermostat (6) operates Microtrol (7) and Positive 
Valve (5) in the same manner as Microtherm (12) but 
independently of it. It acts as a low limit to prevent the 
temperature of the air in the fan discharge ever dropping 
below 60 F. In this way the possibility of cold drafts is 
eliminated, should there be a prolonged demand for 
cooling, or a sudden cooling load imposed during the 
heating season. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 112 

Variable Fresh Air Control. By-passed Air used for Reheating. Cooling Coil Located 

under Reheating Coil. Manual Shift from Summer to Winter Operation. 




The above layout represents a year-round Air Conditioning System similar to Control System 111, except for the 

arrangement of the Reheating and Cooling Coils, which does not necessitate reversing the operation of Face and 

by-pass Damper. Humidity is controlled in Winter only. Shift from Summer to Winter operation is made by a manually 

operated switch which closes Valve (5) in Summer, and cuts out the Compressor in Winter. 



Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC- 10 

2. Single Pole, Double Throw Relay, cYZp4-l, 5-1 or 3 1. .A- 10 

3. Throttling Valve V-80 

4. Air Stream Thermostat T-10 

5. Positive Valve V-20 or V-40 

6. Insertion Thermostat, fYDj 104 T-10 

7. Microtrol, Cams C or D, Adj. Speed DC- 10 



Controls Data Sheet 

8. Solenoid Water Valve V-120 

9. Hygrostat H- 1 

10. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

12. Microtherm T-10 

13. Insertion Thermostat, fYDj 104 T-10 

14. Air Stream Thermostat T-10 

17. Double Pole, Double Throw Switch, sYZe 5 or 6 A- 10 

18. Single Pole, Double Throw Switch, sYZe 3 or 4 A- 10 



DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control, Relay (2) controls 
Reversing Damper Control Motor (l) which in turn 
operates the combination Fresh Air and Recirculating 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the mini- 
mum position and when the fan is stopped the Fresh 
Air Damper is closed. The minimum position to which 



the Fresh Air Damper may be opened is usually 2 5% 
open, or that point which will admit only sufficient 
Fresh Air for ventilation. Automatic closing of the 
Fresh Air Damper prevents damage due to freezing 
when the system is not in operation. Switch (18) is 
provided so that the Fresh Air Damper may be closed, 
even though the fan is running, to permit rapid warm-up 
after a shutdown period, by the use of full recirculation. 
When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore, at 65 F, 
the setting of Thermostat (13), Damper Control 
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CONTROL SYSTEM 112— Continued 



\ 



Motor (1) is operated to close Fresh Air Damper to the 
minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (1) is auto- 
matically shifted to Thermostat (14) to automatically 
proportion the Fresh Air and Recirculated Air. Air 
Stream Thermostat (14) is set at the lowest tempera- 
ture desired in the fan discharge, usually about 60 F. 
It extends across the entire duct and controls from 
the average temperature in the plenum at this point. 
Note: The Air Stream Thermostat is installed so that 
the sensitive element is in contact with all strata of air. 
If the arrangement of the duct is such that a thorough 
mixing of the Fresh Air and Recirculated Air is obtained 
before reaching the Thermostat, then a regular Insertion 
type Thermostat may be used in place of Air Stream 
Thermostat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent 
the average temperature of the air entering the plenum 
dropping below 57 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in con- 
tact with all strata of air. If the arrangement of the 
duct is such that a thorough mixing of the Fresh Air 
and Recirculated Air is obtained before reaching the 
Thermostat, then a regular Insertion type Thermostat 
may be used in place of Air Stream Thermostat (4). 
Because of the fact that the Reheater or tempering coil 
is placed in the Recirculated Air duct it is possible to 
use a Throttling Valve (3) without danger of freezing 
in the coils. 

Humidity Control. Heating Cycle. Hygrostat 
(9) set at 30%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
humidity. 

Cooling Cycle. Due to the arrangement of the heat- 
ing and cooling coils, and the fact that air is by-passed 
through the heating coil for reheating (even though 
there is no steam in the coil it serves as a by-pass) 
it is usually considered unnecessary to provide any 
humidity control during the cooling cycle. 

Refrigeration Control. For the sake of simplicity 
it is assumed that refrigeration is furnished by a com- 
pressor and direct expansion coils. (For control of 
other types of refrigeration see Part VI). When Switch 
(17) is in the Winter position the cooling equipment 
is cut out and cannot operate. 



Cooling and Dehumidifying. When Switch (17) 
is in the Summer position, Positive Valve (5) is run 
to the closed position and remains closed during 
the entire cooling period. Microtherm (12) operates 
Microtrol (7), which in turn operates the combination 
damper to maintain a constant temperature in the space. 
This is accomplished by regulating the amount of air 
passed through the cooling coil and that by-passed 
through the heating coil. Upon continued demands for 
cooling, all air is directed through the cooling coil; 
upon continued demands for heating, all air is by- 
passed. In intermediate positions accurate proportion- 
ing is obtained. Relay (10) which operates the com- 
pressor, is controlled from the auxiliary switches in 
Microtrol (7) in such a manner that the compressor 
runs whenever, and as long as, the damper is open to 
allow any air to pass through the cooling coil. 

Thermostat (6) operates Microtrol (7) in the same 
manner as Microtherm (12) but independently of it. 
It acts as a low limit to prevent the temperature of the 
air in the fan discharge ever dropping below 60 F. 
In this way the possibility of cold drafts is eliminated, 
should there be a prolonged demand for cooling. 

If manual operation of the compressor is permitted, 
and no Valve on Reheater coil is required, then Positive 
Valve (5), Relay (10) and D.P.D.T. Switch {11) may 
be omitted. 

Reheater Control. When Switch (17) is in the 
Summer position Positive Valve (5) is run to the closed 
position and remains closed, regardless of the position 
of the combination damper. 

Heating Cycle. When Switch (17) is in the Winter 
position, the cooling equipment is cut out and 
cannot operate. Operation of Microtrol (7) and the 
combination damper is the same as described above 
under cooling and dehumidifying, except the cooling 
coil is used as the by-pass for the heating coil. Upon 
continued demands for heating, all air is directed 
through the heating coil; upon continued demands for 
cooling, all air is by-passed. In intermediate positions 
accurate proportioning is obtained. Positive Valve (5) 
is controlled from the auxiliary switches in Microtrol 
(7). For detailed description of operation of Reheater 
see Control System 108. 

Thermostat (6) operates Microtrol (7) and Positive 
Valve (5) in the same manner as Microtherm (12) but 
independently of it. It acts as a low limit to prevent the 
temperature of the air in the fan discharge ever drop- 
ping below 60 F. In this way the possibility of cold 
drafts is eliminated, should there be a prolonged de- 
mand for cooling, or a sudden cooling load imposed 
during the heating season. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 113 
Zone or Individual Room Control. Summer and Winter 

Humidity Control. 




The above layout represents a year-round Air Conditioning System similar to Control Systems 109 and 110, but with 
the addition of individual zone or room control and a Static Pressure Regulator. 



Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC-10 

1 2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A- 10 

3. Throttling Valve V-80 

4. Air Stream Thermostat T-10 

5. Throttling Valve V-20, V-40, or V-80 

6. Insertion Thermostat, fYDj 104 T-10 

7. Reversible Damper Control Motor, Group DC- 500, 

Cams A, Adj. Speed DC-10 

8. Solenoid Water Valve V- 1 20 

9. Hygrostat, Insertion Type H-10 

10. Single Pole, Single Throw Relay, 

cYZp 1-1 A-10 



Controls Data Sheet 

11 and 12. Combined as Two-Temperature, Summer- 
Winter Thermostat, one required for each 
room or zone , .T- 10 

13. Insertion Thermostat, fYDj 104. T-10 

14. Air Stream Thermostat T-10 

15. Hygrostat, Insertion Type H-10 

17. Double Pole, Double Throw Switch — Special A-10 

18. Positive Damper Control Motor, Group DC-200 

or 300, one required for each room or zone DC-10 

19. Static Pressure Regulator 

20. Reversible Damper Control Motor, 

Group DC-500, Adj. Speed DC-10 

21. Single Pole, Double Throw Relay, cYZp 3-1 A-10 

22. Single Pole, Double Throw Switch, sYZe 3 or 4 A-10 
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CONTROL SYSTEM 113— Continued 
DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (1), which in turn 
operates the combination Fresh Air and Recirculating 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the mini- 
mum position and when the fan is stopped the Fresh 
Air Damper is closed. The minimum position to 
which the Fresh Air Damper may be opened is usually 
2 5% open, or that point which will admit only suffi- 
cient Fresh Air for ventilation. Automatic closing of 
the Fresh Air Damper prevents possible damage due 
to freezing when the system is not in operation. Switch 
(2 2) is provided so that the Fresh Air Damper may be 
closed, even though the fan is running, to permit rapid 
warm-up after a shutdown period, by the use of full 
recirculation. 

When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore, at 65 F, 
the setting of Thermostat (13), Damper Control 
Motor (1) is operated to close Fresh Air Damper to 
the minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (1) is auto- 
matically shifted to Thermostat (14) to automatically 
proportion the Fresh Air and Recirculated Air. Air 
Stream Thermostat (14) is set at the lowest tempera- 
ture desired in the fan discharge, usually about 60 F. It 
extends across the entire duct and controls from the 
average temperature in the plenum at this point. Note: 
The Air Stream Thermostat is installed so that the 
sensitive element is in contact with all strata of air. 
If the arrangement of the duct is such that a thorough 
mixing of the Fresh Air and Recirculated Air is obtained 
before reaching the Thermostat, then a regular Insertion 
type Thermostat may be used in place of Air Stream 
Thermostat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent 
the average temperature of the air entering the plenum 
dropping below 57 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in contact 
with all strata of air. If the arrangement of the duct is 
such that a thorough mixing of the Fresh Air and Recir- 
culated Air is obtained before reaching the Thermostat, 
then a regular Insertion type Thermostat may be used 
in place of Air Stream Thermostat (4). Because of the 
fact that the Reheater or tempering coil is placed in the 
Recirculated Air duct it is possible to use a Throttling 
Valve (3) without danger of freezing in the coils. 

Humidity Control. Heating Cycle. Hygrostat 
(9) set at 30%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
humidity. 



Cooling Cycle. Hygrostat (15) set at 5 5%, con- 
trols the operation of Relay (10) and will start the 
compressor at any time the humidity rises above this 
setting and keep it running until the humidity is de- 
creased. 

Note: — Damper Control Motors (18) also control 
the operation of the compressor (to take care of the 
cooling requirements) but Hygrostat (15) has con- 
trolling preference whenever it is necessary to reduce 
the humidity. 

Refrigeration Control. For the sake of simplicity 
it is assumed that refrigeration is furnished by a com- 
pressor and direct expansion coils. (For control of 
other types of refrigeration, see Part VI.) When 
Switch (17) is in the Winter position, the cooling 
equipment is cut out and cannot operate. 

Cooling and Debnmic/ifying. When Switch (17) 
is in the Summer position, Throttling Valve (5) is 
run to the closed position and remains closed during 
the entire cooling period. The Compressor is con- 
trolled through Relay (10) by any one of Positive 
Damper Control Motors (18) as described under 
zone or room control. 

By employing an interlocking circuit between Relay 
(10) and Reversible Damper Control Motor (1) the 
compressor can be prevented from starting whenever 
more than the minimum amount of Fresh Air is being 
admitted. This connection is optional but can be used 
to advantage where it is known that 65 F outside air 
will always give sufficient cooling. If the compressor 
should be required to operate even though Fresh Air 
at 65 F (or below) is being admitted, this connection 
should not be used. 

In order to reduce the humidity, Hygrostat (15) 
may operate Relay (10) and keep the compressor run- 
ning even though all Damper Control Motors (18) 
are in the closed position. When all of the room 
dampers are closed the fan is delivering only approxi- 
mately one-third of its capacity due to the action of the 
Static Pressure Regulator. Therefore, due to the lower 
velocity, the air is in contact with the cooling coils for 
a greater length of time, which provides more effective 
dehumidification. The result of discharging this small 
volume of dehumidified air into the rooms, is to lower 
the humidity without lowering the dry bulb tempera- 
ture appreciably. 

Reheater Control. When Switch (17) is in the 
Summer position, Throttling Valve (5) is run to the 
closed position and remains closed, regardless of the 
position of the Face and By-pass Dampers. 

Heating Cycle. When Switch (17) is in the Winter 
position, the cooling equipment is cut out and can- 
not operate. Thermostat (6) operates Reversible 
Damper Control Motor (7), which in turn operates the 
Face and By-pass Damper to maintain the proper 
temperature of the air leaving the system. This is 
accomplished by regulating the amount of air by- 
passed under the coil and that passed through the coil. 
Upon continued demands for heating all air is directed 
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through the coil; upon continued demands for cooling 
all air is directed under the coil through the by-pass. 
In intermediate positions accurate proportioning is 



obtained. 



Throttling Valve (5) on the steam line is con- 
trolled from the auxiliary switches in Damper Control 
Motor (7) as described in Control System 104 under 
Reheater control, with the following exception: 
when all room dampers are in the closed position, 
Relay (21) will cause Valve (5) to run to the closed 
position and remain closed until any one room damper 
opens. In this way the steam supply to the Reheater 
coil is cut off, regardless of the demands of Thermo- 
stat (6), and without waiting for Damper Control 
Motor (7) to place the Face and By-pass Damper in 
the full cooling position (Face closed, By-pass open). 
Due to there being no steam in the Reheater coil, Ther- 
mostat (6) will call for heat, causing Damper Control 
Motor (7) to place Face and By-pass Damper in the 
full heating position (Face open, By-pass closed). 
When any one room damper opens, Relay (21) returns 
the control of Valve (5) to Thermostat (6) and because 
the Face and By-pass Damper is in the full heating posi- 
tion, Valve (5) starts to open at once. Control of Valve 
(5) in this manner gives very rapid response. 

The adjustable speed mechanism on both Damper 
Control Motor (7) and Throttling Valve (5) makes k 
possible to regulate the dampers and Valve, on the job, 
for a speed best suited to each individual installation. 



Static Pressure Control. Static Pressure Regu- 
lator (19) controls Reversing Damper Control Motor 
(20) which in turn operates the damper to regulate the 
amount of air entering the fan. In this way any desired 
constant pressure is maintained in the discharge duct 
at all times, regardless of the number of zone or room 
dampers that are open. 

Zone or Room Control. Cooling Cycle. Each 
Thermostat (11) controls its respective Positive 
Damper Control Motor (18) which in turn operates 
the shut-off damper to the zone or room. These damp- 
ers operate so that they are always in either the full 
open or closed position. In the closed position the 
dampers will still admit air equal to about one-third 
of that admitted in the full open position, or that 
amount required for ventilation. On call for cooling, 
dampers open; on call for heat, dampers close. 

When all dampers are closed, compressor will 
stop; any one damper opening will cause compressor 
to start and continue running as long as one or more 
dampers are open. 

Heating Cycle. Each Thermostat (12) controls its 
respective Positive Damper Control Motor (18) in 
the same manner as Thermostats (11) only in the 
reverse order; i.e., on call for heat, dampers open; on 
call for cooling, dampers close. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 114 

Zone or Individual Room Control. Booster Coils for Winter Heating. 

Summer and Winter Humidity Control. 




The above layout represents a year-round Air Conditioning System similar to Control System 113, but with the addition 
of Booster Coils for Winter heating. Each zone or room has individual control of heating and cooling. Humidity is 

controlled both Summer and Winter. 



Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC- 1 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A-10 

3. Throttling Valve V-80 

4. Air Stream Thermostat T- 1 

5. Throttling Valve V-20, V-40, or V-80 

6. Insertion Thermostat, fYDj 104 .T-10 

7. Reversible Damper Control Motor, Group DC-500, 

Cams A, Adj. Speed DC- 10 

8. Solenoid Water Valve V-120 

9. Hygrostat, Insertion Type H-10 

10. Single Pole, Single Throw Relay, 

cYZp 1-1 A-10 



Controls Data Sheet 

11 and 12. Combined as Two-Temperature, Summer- 
Winter Thermostat — one required for each 
room or zone T-10 

13. Insertion Thermostat, fYDj 104 T-10 

14. Air Stream Thermostat T-10 

15. Hygrostat, Insertion Type H-10 

17. Special Double Pole, Double Throw Switch A-10 

18. Positive Damper Control Motor, Group DC-200 

or DC-300 — one required for each room or zone. .DC-10 

19. Static Pressure Regulator 

20. Reversible Damper Control Motor, 

Group DC-500, Adj. Speed DC-10 

22. Throttling Valve V-80 

23. Single Pole, Double Throw Switch, sYZe 3 or 4 A-10 
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CONTROL SYSTEM 114— Continued 
DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the System. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (1), which in turn 
operates the combination Fresh Air and Recirculated 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the minimum 
position, and when the fan is stopped the Fresh Air 
Damper is closed. The minimum position to which the 
Fresh Air Damper may be opened is usually 25% open, 
or that point which will admit only sufficient Fresh Air 
for ventilation. Automatic closing of the Fresh Air 
Damper prevents damage due to freezing when the 
system is not in operation. Switch (2 3) is provided 
so that the Fresh Air Damper may be closed, even 
though the fan is running, to permit rapid warm-up 
after a shutdown period, by the use of full recirculation. 

When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore, at 65 F, 
the setting of Thermostat (13), Damper Control 
Motor (1) is operated to close Fresh Air Damper to 
the minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (l) is automati- 
cally shifted to Thermostat (14) to automatically pro- 
portion the Fresh Air and Recirculated Air. Air Stream 
Thermostat (14) is set at the lowest temperature desired 
in the fan discharge, usually about 60 F. It extends 
across the entire duct and controls from the average 
temperature in the plenum at this point. Note: The Air 
Stream Thermostat is installed so that the sensitive 
element is in contact with all strata of air. If the ar- 
rangement of the duct is such that a thorough mixing 
of the Fresh Air and Recirculated Air is obtained before 
reaching the Thermostat, then a regular Insertion type 
Thermostat may be used in place of Air Stream Thermo- 
stat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminat- 
ing the necessity of running the cooling equipment in 
mild weather whenever, and as long as, the outside air 
has any value as a cooling medium. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent 
the average temperature of the air entering the plenum 
dropping below 5 7 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in contact 
with all strata of air. If the arrangement of the duct is 
such that a thorough mixing of the Fresh Air and Re- 
circulated Air is obtained before reaching the Thermo- 
stat, then a regular Insertion type Thermostat may be 
used in place of Air Stream Thermostat (4). Because 
of the fact that the Reheater or tempering coil is placed 
in the Recirculated Air duct it is possible to use a Throt- 
tling Valve (3) without danger of freezing in the coils. 

Humidity Control. Heating Cycle. Hygrostat (9) 
set at 30%, controls the operation of Solenoid Valve 
(8) to add moisture and maintain the desired relative 
humidity. 



Cooling Cycle. Hygrostat (15) set at 5 5%, con- 
trols the operation of Relay (10) and will start the 
compressor at any time the humidity rises above this 
setting, and keep it running until the humidity is 
decreased. 

Note:— Damper Control Motors (18) also control 
the operation of the compressor (to take care of the 
cooling requirements) but Hygrostat (15) has con- 
trolling preference whenever it is necessary to reduce 
the humidity. 

Refrigeration Control. For the sake of simplic- 
ity, it is assumed that refrigeration is furnished by a 
compressor and direct expansion coils. (For control 
of other types of refrigeration see Part VI.) When 
Switch (17) is in the Winter position, the cooling equip- 
ment is cut out and cannot operate. 

Cooling and Dehmniclifying. When Switch (17) 
is in the Summer position, Throttling Valve (5) is 
run to the closed position and remains closed during 
the entire cooling period. The Compressor is con- 
trolled through Relay (10) by any one of Positive 
Damper Control Motors (18) as described under zone 
or room control. 

By employing an interlocking circuit between Relay 
(10) and Reversible Damper Control Motor (l) the 
compressor can be prevented from starting whenever 
more than the minimum amount of Fresh Air is being 
admitted. This connection is optional but can be used 
to advantage where it is known that 65 F outside air 
will always give sufficient cooling. If the compressor 
should be required to operate even though Fresh Air at 
65 F (or below) is being admitted, then this connection 
should not be used. 

In order to reduce the humidity, Hygrostat (15) 
may operate Relay (10) and keep the compressor run- 
ning even though all Damper Control Motors (18) are 
in the closed position. When all of the room dampers 
are closed the fan is delivering only approximately 
one-third of its capacity due to the action of the Static 
Pressure Regulator. Therefore, due to the lower velo- 
city, the air is in contact with the cooling coils for a 
greater length of time, which provides more effective 
dehumidification. The result of discharging this small 
volume of dehumidified air into the rooms, is to lower 
the humidity without lowering the dry bulb temoera- 
ture appreciably. 

Reheater Control. When Switch (17) is in the 
Summer position, Throttling Valve (5) is run to the 
closed position, and remains closed, regardless of the 
position of the Face and By-pass Dampers. 

Heating Cycle. When Switch (17) is in the Winter 
position, the cooling equipment is cut out and can- 
not operate. Thermostat (6) set at 70 F, operates 
Reversible Damper Control Motor (7), which in turn 
operates the Face and By-pass Damper to maintain the 
proper temperature of the air leaving the system. This 
is accomplished by regulating the amount of air by- 
passed under the coil and that passed through the coil. 
Upon continued demands for cooling all air is directed 
under the coil through the by-pass. In intermediate 
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positions accurate proportioning is obtained. Throt- 
tling Valve (5) on the steam line is controlled from the 
auxiliary switches in Damper Control Motor (7). The 
adjustable speed mechanism on both Damper Control 
Motor (7) and Throttling Valve (5) makes it possible 
to regulate the dampers and Valve, on the job, for a 
speed best suited to each individual installation. For 
detailed description of operation of Reheater, see Con- 
trol System 104. 

Static Pressure Control, Static Pressure Regu- 
lator (19) controls Reversing Damper Control Motor 
(20) which in turn operates the damper to regulate the 
amount of air entering the fan. In this way, any desired 
constant pressure is maintained in the discharge duct 
at all times, regardless of the number of zone or room 
dampers that are open. 

Zone or Room Control. Cooling Cycle. Each 
Thermostat (11) controls its respective Positive Damper 
Control Motor (18) which in turn operates the shut-off 
damper to the zone or room. These dampers operate 
so that they are always in either the full open or closed 
position. In the closed position, the dampers will still 
admit air equal to about one-third of that admitted in 
the full open position, or that amount required for 
ventilation. On call for cooling, dampers open; on 
call for heat, dampers close. 



When all dampers are closed, compressor will stop ; 
any one damper opening will cause compressor to start 
and continue running as long as one or more dampers 
are open. 

Heating Cycle. When Switch (17) is turned to 
the Winter position, all damper Control Motors (18) 
are run to the full open position, the dampers remaining 
open during the entire heating cycle. Each Thermostat 
(12) controls a Throttling Valve (22) on the booster 
coil in the duct supplying each respective zone or room. 
Upon call for heat, Valve starts to open and continues 
opening until Thermostat is satisfied, or until the full 
open position is reached if the demand for heating per- 
sists. Upon call for cooling, the reverse action takes 
place, Valve closing until Thermostat is satisfied, or 
until the full closed position is reached. Valve stops in 
any position whenever Thermostat is satisfied, and is 
re-started in either direction to meet the demands for 
heating or cooling. For best results Valves (22) should 
be Throttling type; however, in some cases, if air dis- 
tribution and diffusion of air in the rooms is ideal, 
Positive type Valves may be used with good results. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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Zone or Individual Room Control. Direct Radiation for Winter Heating. 

Summer and Winter Humidity Control. f 
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Controls Data Sheet 

1. Reversible Damper Control Motor, 

Group DC-600 DC- 1 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A- 10 

3. Throttling Valve . . V-80 

4. Air Stream Thermostat T- 1 

5. Throttling Valve V-20, V-40, or V-80 

6. Insertion Thermostat, fYDj 104 T-10 

7. Reversible Damper Control Motor, Group DC-500, 

Cams A, Adj. Speed , .DC-10 

8. Solenoid Water Valve V-120 

9. Hygrostat, Insertion Type H-10 

10. Single Pole, Single Throw Relay, 

cYZ P Ul A-10 



Controls Data Sheet 

11 and 12. Combined as Summer- Winter Two-Tem- 
perature Thermostat. One required for each 
room or zone T-10 

13. Insertion Thermostat, fYDj 104 .T-10 

14. Air Stream Thermostat T-10 

15. Hygrostat, Insertion Type H-10 

17. Special Double Pole, Double Throw Switch A-10 

18. Positive Damper Control Motor, Group DC-200 

or DC-300. One required for each room or zone. .DC-10 

19. Static Pressure Regulator 

20. Reversible Damper Control Motor, 

Group DC-500, Adj. Speed..... DC-10 

22. Positive Valve V-10orV-20 

23. Single Pole, Double Throw Switch, s YZe 3 or 4 A-10 
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CONTROL SYSTEM 115— Continued 
DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Reversing Damper Control Motor (1), which in turn 
operates the combination Fresh Air and Recirculated 
Damper in such a manner that when the fan is running 
the Fresh Air Damper is opened at least to the minimum 
position and when the fan is stopped the Fresh Air 
Damper is closed. The minimum position to which 
the Fresh Air Damper may be opened is usually 2 5% 
open, or that point which will admit only sufficient 
Fresh Air for ventilation. Automatic closing of the 
Fresh Air Damper prevents possible damage due to 
freezing when the system is not in operation. Switch 
(2 3) is provided so that the Fresh Air Damper may be 
closed, even though the fan is running, to permit rapid 
warm-up after a shutdown period, by the use of full 
recirculation. 

When the temperature of the outside air is above 
65 F, it has little or no cooling value; therefore, at 65 F, 
the setting of Thermostat (13), Damper Control Motor 
(1) is operated to close Fresh Air Damper to the 
minimum position. 

When the temperature of the outside air is below 
65 F, control of Damper Control Motor (l) is auto- 
matically shifted to Thermostat (14) to automatically 
proportion the Fresh Air and Recirculated Air. Air 
Stream Thermostat (14) is set at the lowest temperature 
desired in the fan discharge, usually about 60 F. It 
extends across the entire duct and controls from the 
average temperature in the plenum at this point. Note: 
The Air Stream Thermostat is installed so that the 
sensitive element is in contact with all strata of air. 
If the arrangement of the duct is such that a thorough 
mixing of the Fresh Air and Recirculated Air is obtained 
before reaching the Thermostat, then a regular Inser- 
tion type Thermostat may be used in place of Air 
Stream Thermostat (14). 

This arrangement of control is most satisfactory, 
and increases the economy of the system by eliminating 
the necessity of running the cooling equipment in mild 
weather whenever, and as long as, the outside air has 
any value as a cooling medium. 

Preheater Control. Air Stream Thermostat (4) 
set at 57 F operates Throttling Valve (3) to prevent the 
average temperature of the air entering the plenum 
dropping below 57 F. Note: The Air Stream Thermo- 
stat is installed so that the sensitive element is in contact 
with all strata of air. If the arrangement of the duct is 
such that a thorough mixing of the Fresh Air and Recir- 
culated Air is obtained before reaching the Thermostat, 
then a regular Insertion type Thermostat may be used 
in place of Air Stream Thermostat (4). Because of the 
fact that the Reheater or tempering coil is placed in the 
Recirculated Air duct it is possible to use a Throttling 
Valve (3) without danger of freezing in the coils. 



Humidity Control. Heating Cycle, Hygrostat 

(9) set at 30%, controls the operation of Solenoid 
Valve (8) to add moisture and maintain the desired 
humidity. 

Cooling Cycle. Hygrostat (15) set at 5 5%, con- 
trols the operation of Relay (10) and will start the 
compressor at any time the humidity rises above this 
setting, and keep it running until the humidity is 

decreased. 

Note: — Damper Control Motors (18) also control 
the operation of the compressor (to take care of the 
cooling requirements) but Hygrostat (15) has con- 
trolling preference whenever it is necessary to reduce 
the relative humidity. 

Refrigeration Control. For the sake of simplic- 
ity, it is assumed that refrigeration is furnished by a 
compressor and direct expansion coils (For control 
of other types of refrigeration, see Part VI.) When 
Switch (17) is in the Winter position, the cooling 
equipment is cut out and cannot operate. 

Cooling and Dehumidifying. When Switch (17) 
is in the Summer position, Throttling Valve (5) is 
run to the closed position and remains closed during 
the entire cooling period. The compressor is con- 
trolled through Relay (10) by any one of Positive 
Damper Control Motors (18) as described under 
zone or room control. 

By employing an interlocking circuit between Relay 

(10) and Reversible Damper Control Motor (l) the 
compressor can be prevented from starting whenever 
more than the minimum amount of Fresh Air is being 
admitted. This connection is optional, but can be used 
to advantage where it is known that 65 F outside air 
will always give sufficient cooling. If the compressor 
should be required to operate even though Fresh Air 
at 65 F (or below) is being admitted, then this connec- 
tion should not be used. 

In order to reduce the relative humidity, Hygrostat 
(15) may operate Relay (10) and keep the compressor 
running even though all Damper Control Motors (18) 
are in the closed position. When all of the room 
dampers are closed to the minimum position the fan is 
delivering only approximately one-third of its capacity, 
due to the action of the Static Pressure Regulator. 
Therefore, due to the lower velocity, the air is in contact 
with the cooling coils for a greater length of time, 
which provides more effective dehumidification. The 
result of discharging this small volume of dehumidified 
air into the rooms, is to lower the humidity without 
lowering the dry bulb temperature appreciably. 

Reheater Control. When Switch (17) is in the 
Summer position, Throttling Valve (5) is run to the 
closed position, and remains closed, regardless of the 
position of the Face and By-pass Dampers. 
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Heating Cycle. When Switch (17) is in the Winter 
position, the cooling equipment is cut out and can- 
not operate. Thermostat (6), set at 70 F, operates 
Reversible Damper Control Motor (7), which in turn 
operates the Face and By-pass Damper to maintain the 
proper temperature of the air leaving the system. This 
is accomplished by regulating the amount of air by- 
passed under the coil and that passed through the coil. 
Upon continued demands for heating all air is directed 
through the coil; upon continued demands for cooling 
all air is directed under the coil through the by-pass. 
In intermediate positions accurate proportioning is 
obtained. Throttling Valve (5) on the steam line is 
controlled from the auxiliary switches in Damper Con- 
trol Motor (7). The adjustable speed mechanism on 
both Damper Control Motor (7) and Throttling Valve 
(5) makes it possible to regulate the dampers and 
Valve, on the job, for a speed best suited to each indi- 
vidual installation. For detailed description of opera- 
tion of Reheater, see Control System 104. 

Static Pressure Control. Static Pressure Regu- 
lator (19) controls Reversing Damper Control Motor 
(20) which in turn operates the damper to regulate 
the amount of air entering the fan. In this way, any 
desired constant pressure is maintained in the dis- 
charge duct at all times, regardless of the number of 
zone or room dampers that are open. 



Zone or Room Control. Cooling Cycle. Each 
Thermostat (11) controls its respective Positive 
Damper Control Motor (18) which in turn operates 
the shut-off damper to the zone or room. These damp- 
ers operate so that they are always in either the full 
open or closed position. In the closed position, the 
dampers will still admit air equal to about one-third 
of that admitted in the full open position, or that amount 
required for ventilation. On call for cooling, dampers 
open; on call for heat, dampers close. 

When all dampers are closed, compressor will stop; 
any one damper opening will cause compressor to start 
and continue running as long as one or more dampers 
are open. 

Heating Cycle. When Switch (17) is turned to the 
Winter position, all Damper Control Motors (18) 
are run to the full open position, the dampers remain- 
ing open during the entire heating cycle. Each Thermo- 
stat (12) controls its respective Positive Zone or 
Radiator Valve (22) in such a manner that on a call 
for heat, Valves open, and on a call for cooling, Valves 
close. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 116 

Two-Position Control of Fresh Air Damper. No Recirculated Air. 

No Artificial Cooling. Humidity Control in Winter Only. 




The above layout represents a simple Air Washer System using all Fresh Air. Unless the water is artificially cooled the air 
washer should not be used in Summer except in localities where the wet bulb temperature is low enough to effect 
sufficient evaporative cooling from the water in the washer and still avoid excessive humidity in the conditioned space. 



Data Sheet 



10 



Controls 

1. Unidirectional Damper Control Motor, 

Group DC-200 DC 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A- 10 

3. Positive Valve V-20 or V-40 



Controls Data Sheet 

4. Insertion Thermostat, fYDj 103. . T-10 

5. Throttling Valve V-80 

6. Insertion Thermostat, fYDj 104 T-10 

8. Throttling Valve V-80 

9. Corrosion Resistant Insertion Thermostat, fYDj 164.. .T-10 



DESCRIPTION 

Temperatures selected for illustration can, of course, be 
varied, but the same relative setting of the Thermostats must be 
used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls Damper 
Control Motor (1), which in turn operates the Fresh Air Damper 
in such a manner that when the fan is running the damper is 
open, and when the fan is stopped the damper is closed. Auto- 
matic closing of the damper prevents cold air reaching the 
tempering coils, and possible damage due to freezing when the 
system is not in operation. 

Preheater Control. Thermostat (4) set at 35 F opens Posi- 
tive Valve (3) on the steam line to the Preheater whenever the 
outdoor temperature drops below 3 5 F, thus avoiding a possi- 
bility of freezing in the coils. 

Humidity Control. Heating Cycle. Humidity is main- 
tained in the conditioned space by controlling the dew point 
temperature of the air leaving the air washer. The air being 
saturated at the dew point temperature will, of course, have a 
definite relative humidity when reheated to any higher tempera- 
ture. Therefore, it is only necessary to control the dew point 
temperature with Thermostat (9) to maintain the desired 
relative humidity of the air leaving the system. For example, 
Thermostat (9) set at 40 F will maintain the relative humidity 
of the air leaving the system at approximately 34% when re- 
heated to 70 F, or approximately 30% in the conditioned space 



OF OPERATION 

(allowing 4% for loss). This is a very simple method, and is 
accomplished by operating Throttling Valve (8) on the steam 
line to an indirect heater which regulates the temperature of 
the water to the washer. 

Upon call for heat, Valve starts to open, and continues open- 
ing until Thermostat (9) is satisfied, or until the full open 
position is reached if the demand for heating persists. 

Upon call for cooling, the reverse action takes place, Valve 
closing until Thermostat (9) is satisfied, or until the full closed 
position is reached. Valve will stop and remain in any position 
whenever, and as long as, Thermostat is satisfied; it may be re- 
started in either direction to satisfy the demands for heating 
or cooling. 

Cooling Cycle. The air washer should be shut off when 
the outdoor wet bulb temperature rises above the point where 
evaporative cooling from the water in the air washer is not 
sufficient to hold the dew point temperature of the air leaving 
the washer low enough to prevent excessive humidity in the 
conditioned space. 

Reheater Control. Heating Cycle. Thermostat (6) set 
at 70 F, operates Throttling Valve (5) on steam line to the Re- 
heater, so as to maintain a constant temperature of the air 
leaving the system. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 
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ype PART V 



CONTROL SYSTEM 117 



Five-Position Control of Fresh Air Damper. Automatic Control of By-pass 

Dampers under Preheater and Reheater. Artificial Cooling. 

Summer and Winter Humidity Control. 




™e e Fresh AjfSdSSShid SK^S "f^ \° ^T? SyStCm * l f With the addidon of «**"*** Positioning of 
me iresn Air and Recirculated Air Dampers, artificial cooling of the water, and By-pass under Preheater and Reheater coils. 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-600 DC- 10 

2. Single Pole, Double Throw Relay, cYZp 4-1, 5-1 or 3 1 . .A- 10 

3. Positive Valve V-20 or V-40 

4. Insertion Thermostat, fYDj 103 T-10 

5. Throttling Valve V-20, V-40 or V-80 

6. Insertion Thermostat, fYDj 104 T-10 

7. Reversible Damper Control Motor, Group DC- 5 00, 

Cams A, Adj. Speed DC-10 



Controls Data Sheet 

8. Throttling Valve V-80 

9. Corrosion Resistant Insertion Thermostat, fYDj 163... T-10 

10. Three -Way Valve, Throttling Type V-ioo 

11. Corrosion Resistant Insertion Thermostat, fYDj 163.. T-10 

12. Reversible Damper Control Motor, Group DC- 5 00, 

Cams A, Adj. Speed DC-10 

13. Air Stream Thermostat T-10 

14. Throttling Valve V-20, V-40 or V-80 

15. 5-Point Switch, cYZe 921 or 922 A- 10 



DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (l), which in turn operates the 
Fresh Air Damper in such a manner that when the fan is 
running the damper is placed in one of its open posi- 
tions, and when the fan is stopped the damper is closed. 
Automatic closing of the damper prevents cold air 
reaching the tempering coils, and possible damage due 
to freezing when the system is not in operation. 
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The open position of the Fresh Air Damper is de- 
termined by the setting of the 5-Point Switch. The 
usual arrangement of these five positions, expressed in 
per cent of full opening, is 0, 2 5, 50, 7 5 and 100. Selec- 
tion, or the changing, of the position of the Fresh Air 
Damper makes it possible to regulate the amount of 
Fresh Air. 

If multi-position control of the Fresh Air Damper is 
desired, a Microrelay should be added, Microtrol 
substituted for the 5-Position Damper Control Motor, 
and a Rheostat used in place of the 5-Point Switch. 
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With this combination, the Fresh Air Damper may be 
positioned exactly in accordance with the position 
selected by the Rheostat. 

Recirculated Air Damper Control. The Recir- 
culated Air Damper is connected to the Fresh Air 
Damper in such a way that when the Fresh Air Damper 
is fully open the Recirculated Air Damper is fully 
closed, and vice versa. Intermediate positions are pro- 
portional. 

Preheater Control. First Coil. Thermostat (4) 
set at 35 F opens Positive Valve (3) on the steam 
line to the Preheater whenever the outdoor temperature 
drops below 3 5 F, thus avoiding a possibility of freez- 
ing in the coils. 

Second Coil. Air Stream Thermostat (13) is in- 
stalled so that the sensitive element is in contact with 
the air coming through the by-pass, as well as with that 
coming through the coils. It is set at 40 F and operates 
Reversible Damper Control Motor (12), which in turn 
operates the By-pass Damper to maintain a constant 
temperature of the air entering the air washer. The 
operation of Throttling Valve (14) on the steam line 
is controlled from the auxiliary switches in Damper 
Control Motor (12). Damper Control Motor (12) 
always regulates the temperature as far as possible by 
the operation of the By-pass Damper; Valve (14) 
operates only when necessary to supply more or less 
heat after the damper has reached its maximum heating 
or cooling position. 

Upon call for heat, Damper Control Motor (12) 
starts to close By-pass Damper. If the demand for heat 
continues after damper has reached the maximum heat- 
ing position (by-pass closed) then Throttling Valve 
(14) starts to open, and continues to open until Ther- 
mostat (13) is satisfied. 

Upon call for less heat, Throttling Valve (14) does 
not change its position, the cooling being accomplished 
by Damper Control Motor (12) regulating the By-pass 
Damper. However, when the damper reaches the full 
cooling position (by-pass open) and there is demand 
for additional cooling, then Throttling Valve (14) 
starts to close, and continues to close until Thermostat 
(13) is satisfied. 

The adjustable speed mechanism on both Damper 
Control Motor (12) and Throttling Valve (14) makes 
it possible to regulate the damper and Valve, on the 
job, for a speed best suited to each individual in- 
stallation. 

Humidity Control. Heating Cycle. Humidity 
is maintained in the conditioned space by controlling 
the dew point temperature of the air leaving the air 
washer. The air being saturated at the dew point tem- 
perature, will of course have a definite relative humidity 
when reheated to any higher temperature. Therefore, 
it is only necessary to control the dew point tempera- 
ture with Thermostat (9) to maintain the desired 
relative humidity of the air leaving the system. For 
example, Thermostat (9) set at 40 F will maintain the 
relative humidity of the air leaving the system at approx- 
imately 34%, when reheated to 70 F, or approximately 
30% in the conditioned space (allowing 4% for loss). 
This is a very simple method and is accomplished by 
operating Throttling Valve (8) on the steam line to an 
indirect heater which regulates the temperature of the 
water to the washer. 



Upon call for heat, Valve starts to open, and con- 
tinues opening until Thermostat (9) is satisfied, or 
until the full open position is reached if the demand for 
heating persists. 

Upon call for cooling, the reverse action takes place, 
Valve closing until Thermostat (9) is satisfied, or until 
the full closed position is reached. Valve will stop 
and remain in any position whenever, and as long as, 
Thermostat is satisfied; it may be restarted in either direc- 
tion to satisfy the demands for heating or cooling. 

Cooling Cycle. When the outdoor wet bulb tem- 
perature rises above the point where evaporative cool- 
ing from the water in the air washer is not sufficient to 
hold the dew point temperature at or below 40 F, then 
Thermostat (9) will of course be calling for cooling 
and keep Valve (8) closed. As the dew point tempera- 
ture rises to 50 F, then Thermostat (11) starts to 
operate Three-way Valve (10), admitting the proper 
proportion of chilled water and recirculated water to 
maintain a dew point temperature of 50 F. Three-way 
Valve (10) operates in such a manner that on a con- 
tinued call for heat, the Valve admits all recirculated 
water; and on a continued call for cooling, the Valve 
admits all chilled water. In intermediate positions, 
accurate proportioning is obtained. The Valve Operator 
is of the Throttling type, and may be stopped in any 
position (when demands for heating and cooling are 
satisfied) and re-started in either direction. Valve (8) 
will, of course, be closed whenever chilled water is 
being circulated because the setting of Thermostat (9) 
is lower than the setting of Thermostat (11), and 
similarly no chilled water will be circulated when 
Valve (8) is open. 

In case it is desired to have the differential between 
Thermostat (9) and Thermostat (11) very small, Valve 
(10) is prevented from admitting any chilled water 
when Valve (8) is open, and vice versa, by wiring Valve 
(10) through the interlock switches in the Valve Op- 
erator on Valve (8). However, with the average Air 
Conditioning System which is installed for comfort 
only, the differential between the settings of these 
Thermostats will be at least 10 degrees, as it is desirable 
to maintain a considerably lower dew point tempera- 
ture in Winter to eliminate excessive window con- 
densation. 

Refrigeration Control. The chilled water may 
be obtained directly from a deep well water supply, ice 
bunker, or chilled by either mechanical or steam jet 
refrigeration. (For control of various types of refrigera- 
tion see Part VI). 

Reheater Control. Thermostat (6) operates Re- 
versible Damper Control Motor (7) which in turn 
operates the Face and By-pass Damper to maintain a 
constant temperature of the air leaving the system. 
Thermostat (6) is set at 70 F during the heating cycle, 
and reset to a lower temperature during the cooling 
cycle. The adjustable speed mechanism on Damper 
Control Motor (7) makes it possible to regulate the 
damper, on the job, for a speed best suited for each 
individual installation. 

For detailed description of operation of Reheater 
see Control System 104, 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 118 
Five-Position Control of Fresh Air Damper. Automatic By-pass Around Air Washer. 
Artificial Cooling. Summer and Winter Humidity Control. 




The above layout represents an Air Washer System similar to Control System 117 with the addition of automatic 

By-pass around the air washer. 



Controls Data Sheet 

1. Unidirectional Damper Control Motor, 

Group DC-600 DC-10 

2. Single Pole, Double Throw Relay, 

cYZp 4-1, 5-1 or 31 A-10 

3. Positive Valve. , V-20 or V-40 

4. Insertion Thermostat, fYDj 103 T-10 

5. Microvalve V-20, V-40 or V-80 

6. Insertion Thermostat, fYDj 103 T-10 

8. Throttling Valve V-80 

9. Corrosion Resistant Insertion Thermostat, fYDj 163 T-10 



Controls Data Shce 

10. Three- Way Valve, Throttling Type V-100 

11. Corrosion Resistant Insertion Thermostat, fYDj 163 . .T- 10 

12. Reversible Damper Control Motor, Group DC- 5 00, 

Cams A, Adj. Speed DC-10 

13. Air Stream Thermostat T-10 

14. Throttling Valve V-20, V-40 or V-80 

15. 5-Point Switch, cYZe 921 or 922 A-10 

16. Microtrol DC-10 

17. Double Pole, Double Throw Switch, sYZe 5 or 6 A-10 

18. Microtherm T-10 



DESCRIPTION OF OPERATION 



Temperatures selected for illustration can, of course, 
be varied, but the same relative setting of the Thermo- 
stats must be used for proper functioning of the system. 

Fresh Air Damper Control. Relay (2) controls 
Damper Control Motor (l), which in turn operates 
the Fresh Air Damper in such a manner that when the 
fan is running the damper is placed in one of its open 
positions, and when the fan is stopped the damper is 
closed. Automatic closing of the damper prevents cold 



air reaching the tempering coils, and possible damage 
due to freezing when the system is not in operation. 

The open position of the Fresh Air Damper is de- 
termined by the setting of the 5-Point Switch. The 
usual arrangement of these five positions, expressed in 
per cent of full opening, is 0, 25, 50, 75, and 100. 
Selection, or the changing, of the position of the Fresh 
Air Damper makes it possible to take advantage of 
seasonal or extreme weather conditions, and also per- 
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mits rapid warm-up after a shut down period, by the 
use of full recirculation. 

If multi-position control of the Fresh Air Damper is 
desired, a Microrelay should be added, Microtrol 
substituted for the 5-Position Damper Control Motor, 
and a Rheostat used in place of the 5-Point Switch. 
With this combination the Fresh Air Damper may be 
positioned exactly in accordance with the position 
selected by the Rheostat. 

Preheater Control. First Coil, Thermostat (4) 
set at 35 F opens Positive Valve (3) on the steam 
line to the Preheater whenever the outdoor temperature 
drops below 35 F, thus avoiding a possibility of freez- 
ing in the coils. 

Second Coil. Air Stream Thermostat (13) set at 
40 F, operates Reversible Damper Control Motor (12), 
which in turn operates the By-pass Damper to maintain 
a constant temperature of the air entering the air washer. 
The operation of Throttling Valve (14) on the steam 
line is controlled from the auxiliary switches in Damper 
Control Motor (12). Damper Control Motor (12) 
always regulates the temperature as far as possible by 
the operation of the By-pass Damper; Valve (14) 
operates only when necessary to supply more or less 
heat after the damper has reached its maximum heating 
or cooling position. 

Upon call for heat, Damper Control Motor (12) 
starts to close By-pass Damper. If the demand for heat 
continues after damper has reached the maximum heat- 
ing position (by-pass closed) then Throttling Valve 
(14) starts to open, and continues to open until Ther- 
mostat (13) is satisfied. 

Upon call for less heat, Throttling Valve (14) does 
not change its position, the cooling being accomplished 
by Damper Control Motor (12) regulating the By-pass 
Damper. However, when the damper reaches the full 
cooling position (by-pass open) and there is demand 
for additional cooling, then Throttling Valve (14) 
starts to close, and continues to close until Thermostat 
(13) is satisfied. 

The adjustable speed mechanism on both Damper 
Control Motor (12) and Throttling Valve (14) makes 
it possible to regulate the damper and Valve, on the job, 
for a speed best suited to each individual installation. 

Humidity Control. Heating Cycle. Humidity is 
maintained in the conditioned space by controlling 
the dew point temperature of the air leaving the air 
washer. The air being saturated at the dew point tem- 
perature will of course have a definite relative humidity 
when reheated to any higher temperature. Therefore, 
it is only necessary to control the dew point tempera- 
ture with Thermostat (9) to maintain the desired rela- 
tive humidity of the air leaving the system. For example, 
Thermostat (9) set at 40 F will maintain the relative 
humidity of the air leaving the system at approximately 
34%, when reheated to 70 F, or approximately 30% in 
the conditioned space (allowing 4% for loss). This is a 
very simple method and is accomplished by operating 
Throttling Valve (8) on the steam line to an indirect 
heater which regulates the temperature of the water 
to the washer. 



Upon call for heat, Valve starts to open, and con- 
tinues opening until Thermostat (9) is satisfied, or 
until the full open position is reached if the demand for 
heating persists. Upon call for cooling, the reverse 
action takes place, Valve closing until Thermostat (9) 
is satisfied, or until the full closed position is reached. 
Valve will stop and remain in any position whenever, 
and as long as, Thermostat is satisfied; it may be restarted 
in either direction to satisfy the demands for heating 
or cooling. 

Cooling Cycle. When the outdoor wet bulb tem- 
perature rises above the point where the evaporative 
cooling from the water in the air washer is not sufficient 
to hold the dew point temperature at or below 40 F 
then Thermostat (9) will of course be calling for cool- 
ing and keep Valve (8) closed. As the dew point 
temperature rises to 50 F, then Thermostat (11) starts 
to operate Three-way Valve (10), admitting the proper 
proportion of chilled water and recirculated water to 
maintain a dew point temperature of 50 F. Three-way 
Valve (10) operates in such a manner that on a con- 
tinued call for heat, the Valve admits all recirculated 
water; and on a continued call for cooling, the Valve 
admits all chilled water. In intermediate positions, 
accurate proportioning is obtained. The Valve Operator 
is of the Throttling type, and may be stopped in any 
position (when demands for heating and cooling are 
satisfied) and restarted in either direction. Valve (8) 
will, of course, be closed whenever chilled water is 
being circulated because the setting of Thermostat (9) 
is lower than the setting of Thermostat (11), and 
similarly no chilled water will be circulated when Valve 
(8) is open. 

In case it is desired to have the differential between 
Thermostat (9) and Thermostat (11) very small, 
Valve (10) is prevented from admitting any chilled 
water when Valve (8) is open, and vice versa, by wiring 
Valve (10) through the interlock switches in the Valve 
Operator on Valve (8). However, with the average 
air conditioning system, which is installed for comfort 
only, the differential between the settings of these 
Thermostats will be at least 10 degrees, as it is desirable 
to maintain a considerably lower dew point tempera- 
ture in Winter to eliminate excessive window conden- 
sation. 

Refrigeration Control. The chilled water may 
be obtained directly from a deep well water supply, 
ice bunker, or chilled by either mechanical or steam 
jet refrigeration. (For control of various types of re- 
frigeration see Part VI). 

Reheat er and By-pass Control. Heating Cycle. 
Microtherm (18) set at 70 F, operates Microtrol (16) 
and Microvalve (5) to maintain a constant room tem- 
perature. Microtrol (16) operates the combination 
By-pass Dampers (A) and (B) to regulate the amount 
of recirculated air directed through the air washer or 
by-passed around it. Dampers (A) and (B) are linked 
together in such a way that when Damper (A) is open, 
Damper (B) is closed, and vice versa. Microvalve (5) 
on the steam line to the Reheater is controlled from the 
auxiliary switches in Microtrol (16). Microtrol (16) 
and Microvalve (5) operate in reversing series; i.e., 
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upon continued demands for heating, Microtrol (16) 
operates dampers to the full heating position (A open, 
B closed) then Microvalve (5) opens; upon continued 
demands for cooling the reverse action takes place, 
Microvalve (5) closing first, then dampers operating 
to the full cooling position (A closed, B open). The 
above action is interrupted whenever, and as long as, 
Microtherm (18) and Thermostat (6) are satisfied, 
action being resumed whenever necessary to meet 
demands for either heating or cooling. 

Thermostat (6) operates Microtrol (16) and 
Throttling Valve (5) in the same manner as Microtherm 
(18) but independently of it. It acts as a low limit to 
prevent the temperature of the air in the fan discharge 
ever dropping below 60 F. In this way the possibility 
of cold drafts is eliminated, should there be a sudden 
cooling load during the heating season. 



Cooling Cycle. The operation is essentially the 
same as described under heating cycle, except that 
all reheating is furnished by recirculating by-passed 
Air, Valve (5) being wired through the Summer-Winter 
Switch (17) so that it will not open, even should Micro- 
trol (16) run Damper (A) to the wide open position. 
In Summer operation, a heating demand in excess of 
that which can be satisfied by the by-passed Recirculated 
Air through Damper (A) is so seldom encountered, and 
would usually be of such short duration, that steam for 
reheating is not required and additional economy is 
obtained by keeping Valve (5) closed. If, however, 
additional heat should be required, Valve (5) may be 
wired to open the same as it does during Winter opera- 
tion. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 119 
Direct Expansion — Single Compressor. 




The above layout illustrates the control of a single compressor. 



Controls 
1. Thermostat, YDa 291. 



Data Sheet 
T-10 



Controls Data Sheet 
2. Single Pole, Single Throw Relay, cYZp 1-1 A-10 



DESCRIPTION OF OPERATION 



i 
1 

) 



Thermostat (1) controls the operation of the com- 
pressor through Relay (2) to maintain the desired 
room temperature. On call for cooling, compressor 
starts and continues to run until Thermostat is satisfied. 



The motor starter furnished with the compressor 
motor must of course be used in addition to Relay (10). 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 120 
Direct Expansion — Two Compressors. 




The above layout illustrates two compressors of different sizes controlled in such 

capacities are available. 



a manner that five different 



Controls Data Sheet 

1. Microtherm T-10 

2. Solenoid Refrigerant Valve , V-120 

3. Progressive Compressor Control Program Switch 

with Microtrol Driving Unit DC-10 



Controls Data Sheet 

4. Hygrostat H-10 

5. Double Pole, Double Throw Relay. 

Two required A- 1 



DESCRIPTION OF OPERATION 



For purpose of illustration we shall describe this Control 
System using 10 and 20-ton compressors. 

Temperature Control. Microtherm (l) controls the op- 
eration of Program Switch (3) which in turn regulates the 
operation of the compressors to maintain the desired room 
temperature. 

On demand for cooling, Microtherm (l) starts Program 
Switch (3) which in turn starts the 10-ton compressor. If the 
demand continues, the 10-ton compressor is cut off and the 
20-ton compressor started, with Solenoid Valve (2) in the 
closed position, giving 1 5-ton capacity. Upon further demand 
for cooling, Solenoid Valve (2) opens, giving 20-ton capacity. 
If the demand continues, Solenoid Valve (2) is closed and 
the 10-ton compressor restarted, giving 2 5-ton capacity. Fin- 
ally, if the demand still continues, Solenoid Valve (2) re-opens, 
giving 30-ton capacity. On call for less cooling, the reverse 
action takes place. 

The following table shows the sequence of operation: 



Steps 


Capacity 
Available 


10-Ton 
Compressor 


20-Ton 

Compressor 

Off 


Solenoid 
Valve (2) 


1st 


10 Tons 


On 


Closed 


2nd 


1 5 Tons 


Off 


On 


Closed 


3rd 


20 Tons 


Off 


On 


Open 


4th 


25 Tons 


On 


On 


Closed 


5th 


30 Tons 


On 


On 


Open 



Humidity Control. Hygrostat (6) also controls the op- 
eration of Program Switch (3) and is so wired that it has con- 
trolling preference over Microtherm (1) and will keep the 
compressors running whenever, and as long as, necessary to 
maintain the desired relative humidity. 

Compressor Control. The 20-ton compressor is con- 
nected to two separate sets of coils, one of approximately 1 5-ton 
capacity, and the other 5-ton capacity. Solenoid Valve (2), 
installed on the liquid line to the smaller coil, cuts off approxi- 
mately 5-ton capacity when it is closed. When it is open, full 
capacity of the 20-ton compressor is permitted. 

Program Switch (3) is driven by a reversing motor which 
may be stopped in any position whenever Microtherm (l) is 
satisfied, and restarted in either direction to meet demands for 
more or less cooling. In the "off" position both compressors 
are stopped. The motor drives a series of cam-operated switches 
so as to start or stop the compressors, or open or close Solenoid 
Valve (2), in the desired sequence with predetermined intervals. 
An adjustable speed mechanism makes it possible to regulate 
the Program Switch so that its speed of operation will be best 
suited to each individual installation. 

This system permits the greatest flexibility with maximum 
economy and the minimum of equipment. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 
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CONTROL SYSTEM 121 
Direct Expansion — More than Two Compressors. 



1 

f 

v 




The above layout illustrates the control of three compressors in such a manner that the number of operating compressors 
are increased or decreased automatically to meet requirements. Also their sequence of operation is reversed every 12 
hours so as to equalize the wear on the compressors. Any number of compressors can be controlled in this manner. 



Controls Data Sheet 

1. Microtherm T-10 

2. Single Pole, Single Throw Relay, cYZp 1-1. 

One required for each compressor A- 10 

3. Selective Compressor Control Program Switch 

with Microtrol Driving Unit DC- 10 



Controls Data Sheet 

4. Special Relay. Three normally open and one normally 

closed contacts A-10 

5. Time Switch, 2 5 Volt Motor, bYZp 4 A-10 

6. Hygrostat H-10 

7. Single Pole, Single Throw Switch, sYZe 1 or 2 A-10 



DESCRIPTION 

Temperature Control. Microtherm (l) controls the op- 
eration of Program Motor (3) which in turn regulates the op- 
eration of the compressors to maintain the desired room tem- 
perature. 

On demand for cooling, Microtherm (l) starts Program 
Switch (3), which in turn starts the first compressor. If the 
demand increases, the second and third compressors will start 
after predetermined intervals. When Microtherm (1) is satis- 
fied, Program Switch (3) stops, allowing the compressors that 
have been started to continue to run. On demand for less 
cooling, Program Switch (3) runs in the reverse direction to 
stop one or more of the compressors, or all of them, if the 
demand continues. 

Humidity Control. Hygrostat (6) also controls the op- 
eration of Program Switch (3) and is so wired that it has con- 
trolling preference over Microtherm (l) and will keep the 
compressors running whenever, and as long as, necessary to 
maintain the desired relative humidity. 

Compressor Control, Program Switch (3) is driven by a 
reversing motor which may be stopped in any position when- 
ever Microtherm (1) is satisfied, and restarted in either direc- 
tion to meet demands for more or less cooling. In the "off" 
position all compressors are stopped. The motor drives a 



OF OPERATION 

series of cam-operated switches so as to start or stop the com- 
pressors in progressive sequence with predetermined mini- 
mum intervals. The speed of this motor is adjustable so as to 
permit the proper adaptation to individual installations. 

In the event of current failure, Relay (4) is de-energized and 
all compressors will be stopped. Upon resumption of current. 
Program Switch (3) will first return to the "off" position before 
permitting Relay (4) to be re-energized and the compressors 
to be started in their normal sequence. 

When the Manually Operated Switch (7) is set to "off" 
position, Program Switch (3) will be run to "off" position, 
stopping all compressors. When Switch (7) is set to "on" 
position, Program Switch (3) will be placed under control of 
Microtherm (1) and Hygrostat (6), and function as described 
above. 

Time Switch (5) is controlled from an internal switch in 
Program Switch (3) in such a manner that its synchronous 
motor runs only when one or more compressors are in opera- 
tion. In this way the reversal of sequence of operation of the 
compressors takes place after every 12 hours of actual opera- 
tion, thus equalizing the wear on the compressors. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 
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CONTROL SYSTEM 122 

Direct Expansion — Single Compressor 

Serving More Than One Coil. 




The above layout illustrates the control of three Solenoid Valves in such a manner that the number of open Valves are 
increased or decreased automatically to meet requirements. Any number of Valves can be controlled in this manner. 

• , 

Controls Data Sheet Controls Data Sheet 

1. Microtherm T-10 . „ „ 

2. Solenoid Refrigerant Valve. One required for 4 " Wygrostat H-10 

Each Coil V-120 c c . , ,-, . ^ ., ~, c . , 

3. Holding Contact Program Switch with Microtrol 5 " Sin « le Pole ' Double Throw Switch ' 

Driving Unit DC- 10 sYZe 3 or 4 A-10 



DESCRIPTION 

Temperature Control. Microtherm (1) controls 
the operation of Program Motor (3) which in turn 
opens one or more Solenoid Refrigerant Valves (2) to 
maintain the desired room temperature. 

On demand for cooling, Microtherm (1) starts 
Program Switch (3), which in turn opens the first 
Valve. If the demand increases, the second and third 
Valves will open after pre-determined intervals. When 
Microtherm (l) is satisfied, Program Switch (3) stops, 
allowing the Valves that have been opened to remain 
open. On demand for less cooling, Program Switch (3) 
runs in the reverse direction to close one or more of the 
Valves or all of them if the demand continues. 

Humidity Control. Hygrostat (4) also controls 
the operation of Program Motor (3) and is so wired 
that it has controlling preference over Microtherm (l) 
and will keep the Solenoid Valves open whenever, and 
as long as, necessary to maintain the desired humidity. 



OF OPERATION 

Solenoid Valve Control. Program Switch (3) is 
driven by a reversing motor which may be stopped in 
any position and restarted in either direction. In the 
"off" position all Solenoid Valves are closed. The 
motor drives a series of cam-operated switches so as to 
open or close the Valves in progressive sequence with 
predetermined minimum intervals. The speed of this 
motor is adjustable so as to permit the proper adaptation 
to individual installations. A Manually Operated 
Switch (5) is provided to shut off the Valves when 
desired. 

In a system of this kind the compressor motor is 
usually controlled by a pressure switch on the refrig- 
erant line. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 123 

Direct Expansion — Single Compressor Serving More Than One Coil. 

Special Coil Arrangement for Humidity Control. 




The above layout illustrates the control of 4 Solenoid Valves which regulate the refrigerant to 4 coils. The arrangement 

of coils permits removing maximum amount of sensible heat when required to lower room temperature, and maximum 

amount of latent heat with a minimum of sensible heat when required to reduce the humidity. 



Controls Data Sheet 

1. Microtherm T-10 

2. Solenoid Refrigerant Valve. One required for 

each coil V- 1 20 

3. Special Holding Contact Program Switch with 

Microtrol Driving Unit DC- 10 



Controls Data Sheet 

4. Hygrostat H- 1 

5. Single Pole, Double Throw Switch, 

sYZe 3 or 4 A- 10 



I 



DESCRIPTION OF OPERATION 



Temperature Control. Microtherm (l) controls the op- 
eration of Program Motor (3) which in turn opens one or more 
Solenoid Refrigerant Valves (2) to maintain the desired room 
temperature. 

On demand for cooling, Microtherm (l) starts Program 
Switch (3), which in turn opens the Valve to coil A. If the 
demand increases, the Valves to coils B, C, D will open after 
predetermined intervals. When Microtherm (1) is satisfied, 
Program Motor (3) stops, allowing the Valves that have been 
opened to remain open. On demand for less cooling, Program 
Switch (3) runs in the reverse direction to close one or more 
of the Valves or all of them if the demand continues. 

When the demand requires only 2 coils for refrigeration, 
coils A and B are used, and as they cover the entire area of the 
duct, they permit the maximum amount of sensible cooling from 
any two coils. 

Humidity Control. Hygrostat (4) also controls the op- 
eration of Program Switch (3) and may be wired so that it will 
operate Program Switch (3) only when Microtherm (l) is 
satisfied, or it may be wired so that it has controlling preference 
over Microtherm (1) and will keep the Solenoid Valves open 



whenever, and as long as, necessary to maintain the desired 
humidity. 

On demand for less humidity, Program Switch (3) runs to a 
position that opens Valves to coils A and C, closing Valves to 
coils B and D, Under this condition, air passing through coils 
A and C is cooled to a low temperature, removing a large 
amount of moisture, while air passing through coils B and D is 
not cooled and is used for reheating, thus minimizing the total 
temperature drop of the air at the fan discharge. 

Solenoid Valve Control. Program Switch (3) is driven 
by a Reversing Motor which may be stopped in any position 
and restarted in either direction. In the "off" position, all 
Solenoid Valves are closed. The motor drives a series of cam- 
operated switches so as to open or close the Valves in the desired 
sequence with predetermined minimum intervals. The speed 
of this motor is adjustable so as to permit the proper adaptation 
to individual installations. A Manually Operated Switch (5) is 
provided to shut off the Valves when desired. 

In a system of this kind the compressor motor is usually 
controlled by a pressure switch on the refrigerant line. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 
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CONTROL SYSTEM 124 

Chilled Water Control to Supply One Surface Cooler 

or Air Washer System. 



e~i 




( 



The above layout illustrates the control of the chilled water supply for one Air Conditioning System of either the 

Surface Cooler or Air Washer Type. 



Controls Data Sheet Controls Data Sheet 

1. Special Immersion Thermostat with extension 

between Case and Flange T-10 3. Single Pole, Single Throw Relay, cYZp 1-1 A-10 

2. Special Immersion Thermostat with Extension 

between Case and Flange T-10 4. Three-way Valve, Microvalve Operator V-100 



DESCRIPTION OF OPERATION 



Compressor Control. Thermostat (1) set at 45 F 
controls the operation of the compressor through Relay 
(3) to maintain a constant temperature of the chilled 
water leaving the cooler. On call for cooling, com- 
pressor starts and continues to run until Thermostat (l) 
is satisfied. Thermostat (2) set at 35 F is wired so that 
it will operate Relay (2) stopping the compressor if 
the temperature of the water in the cooler should drop 
to 35 F. This precaution is taken to guard against 
damage due to freezing if the pump stopped; in which 
case Thermostat (1) would not be effective because of 
its location in the circulating line from the cooler. 

The motor starter furnished with the compressor 
motor must of course be used in addition to Relay (2). 



Control of Surface Cooler or Air Washer. 

Three-way Valve (4) controlled by either a room or 
duct type Microtherm, regulates the proper proportion 
of chilled water and recirculated water to maintain the 
desired temperature. It operates in such a manner 
that on a continued call for heat the valve admits all 
recirculated water, and on a continued call for cooling 
it admits all chilled water. In intermediate positions 
accurate proportioning is obtained. The Valve Operator 
is of the throttling type, and may be stopped in any 
position (when demands for heating and cooling are 
satisfied) and restarted in either direction. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 125 

Chilled Water Control to Supply More Than 

One Surface Cooler System. 




The above layout illustrates the control of the chilled water supply when used with two or more Surface Cooler installations. 



Controls Data Sheet 

1. Microtherm, Immersion Type T-10 

2. Special Immersion Thermostat with extension 

between Case and Flange T-10 

3. Single Pole, Single Throw Relay, cYZp 1-1. 

One required for each Compressor A- 10 

4. Three-way Valve, Throttling Type. 

One required for each System V-100 



Controls Data Sheet 

5. Selective Compressor Control Program Switch 

with Microtrol Driving Unit DC-10 

6. Special Relay. Three normally open, and one 

normally closed Contacts A-10 

7. Single Pole, Single Throw Switch, sYZe 1 or 2 A-10 

8. Time Switch, 25 Volt Motor, bYZp 4 A-10 

9. Single Pole, Single Throw Relay, cYZp 1-1 A-10 



DESCRIPTION OF OPERATION 



Compressor Control. Microtherm (l) set at 
45 F, controls the operation of Program Switch (5) 
which in turn regulates the operation of the compres- 
sors to maintain a constant temperature of the chilled 
water leaving the cooler. The Microtherm is used 
because, in addition to accurately controlling the tem- 
perature of the water, it positions the Program Switch 
for every temperature requirement. "Hunting" is 
eliminated, and unnecessary starting and stopping of 
the compressors is thereby avoided. Thermostat (2) 
set at 35 F, is wired so that it will stop all compressors, 
should the temperature of the water in the cooler drop 
to 35 F. This precaution is taken to guard against 



damage due to freezing if the pump stopped; in which 
case Microtherm (1) would not be effective because of 
its location in the circulating line from the cooler. 

Program Switch (5) is driven by a reversing motor 
which may be stopped in any position and restarted in 
either direction. In the "off" position all compressors 
are off. The motor drives a series of cam-operated 
switches, so as to start or stop the compressors in pro- 
gressive sequence with predetermined intervals. The 
speed of this motor is adjustable, so as to permit the 
proper adaptation to individual installations. A Manu- 
ally Operated Switch (7) is provided to shut off the 
compressors when desired. 



BHRBER-CDLmnN [OmPflNY 



Page 50 



Control of Refrigeration 



PART VI 



CONTROL SYSTEM 125— Continued 



On demand for cooling, Microtherm (l) starts 
Program Switch (5), which in turn starts the first 
compressor. If the demand increases, the second and 
third compressors will start after predetermined inter- 
vals. When Microtherm (l) is satisfied, Program 
Switch (5) stops, allowing the compressors that have 
been started to continue to run. On demand for less 
cooling, Program Motor (5) runs in the reverse direc- 
tion to stop one or more of the compressors or all of 
them if the demand continues. 

In the event of current failure, all compressors will 
be stopped. Upon resumption of current, Program 
Switch (5) will return to the "off" position before 
permitting the compressors to be started in their normal 
sequence. 

When Manually Operated Switch (7) is set to the 
"off" position, Program Switch (5) will be run to the 
"off" position, stopping all compressors. When Switch 
(7) is set to the "on" position, Program Switch (5) 
will be placed under control of Microtherm (1) and 
operate the compressors automatically as described 
above. Time Switch (8) is controlled from an internal 
switch in Program Switch (5) in such a manner that 
its synchronous motor runs only when one or more 
compressors are in operation. In this way the reversal 



of sequence of operation of the compressors takes place 
after every 12 hours of actual operation, thus equalizing 
the wear on the compressors. 

Control of Surface Coolers. Three-way Valves 
(4), controlled by either room or duct Thermostats^ 
regulate the proper proportion of chilled water and 
recirculated water in their respective systems, to main- 
tain the desired temperature. Each Valve is operated in 
such a manner that on a continued call for heat the Valve 
admits all recirculated water; and on a continued call 
for cooling the Valve admits all chilled water. In inter- 
mediate positions accurate proportioning is obtained. 
The Valve Operators are of the Throttling type, and may 
be stopped in any position (when demands for heating 
and cooling are satisfied) and restarted in either 
direction. 

Control of Circulating Pump. Relay (9) stops 
the circulating pump motor when every one of the 
Three-way Valves (4) are admitting all recirculated 
water (no chilled water), indicating that no further 
cooling is required. Pump motor starts and will con- 
tinue to run when any one of the Three-way Valves 
(4) opens to admit any chilled water. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 126 

Ice Bunker Control to Supply One Surface 

Cooler System. 




The above layout illustrates the control of an Ice Bunker supplying chilled water to a Surface Cooler System. 



Controls 
1. Positive Three-way Valve. 



Data Sheet 
V-100 



. 



DESCRIPTION OF OPERATION 



Three-way Valve (1), controlled by either a Room 
or Duct type Thermostat, permits either chilled water or 
recirculated water to be circulated through the cooling 
coils to maintain the desired temperature. It operates 
in such a manner that on a call for heat the Valve admits 



all recirculated water and on a call for cooling it admits 
all chilled water. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 127 
Steam Jet Control for Systems Requiring One Steam Valve 

for Each Booster Unit. 




The above layout illustrates the control of a Steam Jet System which requires only one Steam Valve for each Booster Unit. 



Controls Data Sheet 

1, Microtherm, Immersion Type T-10 

2, Positive Valve Control Program Switch with 

Microtrol Driving Unit DC-10 

3, Positive Valve. One required for each Booster Unit. . .V-50 



Controls Data Sheet 

4. Single Pole, Double Throw Relay, cYZp 4-1, 

5- 1 or 3 1 A " 1 ° 

5. Insertion Thermostat, fYDj 155 T-10 

6. Throttling Valve V-80 



DESCRIPTION OF OPERATION 



Control of Water Temperature in Evaporator. 

Microtherm (l) set at 40 F, controls the operation of 
Program Motor (2) which in turn operates one or 
more Valves (3) to maintain a constant temperature of 
the chilled water leaving the evaporator. Relay (4), 
wired in parallel with the pump motor, will run Pro- 
gram Switch (2) to the "off" position, closing all 
Valves (3), whenever the pump motor stops. This will 
prevent any possibility of water freezing in the evaporator. 
Control of Steam to Boosters. Program Switch 
(2) is driven by a reversing motor which may be 
stopped in any position and restarted in either direc- 
tion. In the "off" position all Valves (3) are off. The 
motor drives a series of cam-operated switches so as to 
start or stop the Valves in progressive sequence with 
predetermined intervals. The speed of this motor is 
adjustable so as to permit the proper adaptation to 
individual installations. 



On demand for cooling, Microtherm (1) starts 
Program Switch (2), which in turn opens Valve (3) on 
the first Booster Unit. If the demand increases, Valves 
on the second and third Booster Units will open after 
predetermined intervals. When Microtherm (1) is 
satisfied, Program Switch (2) stops, allowing the Valves 
that have been opened to remain open. On demand for 
less cooling, Program Switch (2) runs in the reverse 
direction to close Valves on one or more of the Booster 
Units, or all of them if the demand continues. 

Control of Water Temperature in Condenser. 

Thermostat (5) set at 95 F, controls the operation of 
Throttling Valve (6) to maintain a constant tempera- 
ture of the water leaving the condenser. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 128 
Steam Jet Control for Systems Requiring Two Steam Valves 

for Each Booster Unit. 




Booster valves | 







PRIMARY 

Condenser 



Evaporator 



H%^-L 



CONTROL SYSTEM 126 



BARBER-COLMAN COMPANY 



The above layout illustrates the control of a Steam Jet System which requires two Steam Valves for each Booster Unit, 



Controls Data Sheet 

1. Microtherm, Immersion Type T-10 

2. Positive Valve Control Program Switch with 

Microtrol Driving Unit DC- 10 

3. Positive Valve. One required for each Booster Unit..V-50 

4. Single Pole, Double Throw Relay, cYZp 4-1, 

5-1 or 31 A- 10 

5. Insertion Thermostat, f YDj 155 T-10 



Controls Data Sheet 

6. Throttling Valve V-80 

7. Positive Valve. One required for each 

Booster Unit V-20 or V-50 

8. Single Pole, Double Throw Relay, cYZp 4-1, 

5-1 or 31. One required for each Booster Unit A- 10 

9. Four- way Valve 



DESCRIPTION OF OPERATION 



I 
1 



Control of Water Temperature in Evaporator, Micro- 
therm (1) set at 40 F, maintains a constant temperature of the 
chilled water leaving the evaporator by controlling the operation 
of Program Switch (2) which in turn energizes one or more 
Relays (8) to put into operation the corresponding number of 
Booster Units. To prevent any possibility of freezing in the 
evaporator, Relay (4) is wired in parallel with the pump motor, 
so that when the pump stops, Program Switch (2) is run to the 
"off" position, thereby closing all Valves, and shutting down 
all Booster Units. 

Control of Steam to Booster Units. Program Switch (2) 
is driven by a reversing motor which may be stopped in any 
position and restarted in either direction. The motor drives a 
series of cam-operated s%vitches so as to energize or de-energize 
Relays (8) in progressive sequence with predetermined inter- 
vals. In the "off" position, all Relays (8) are de-energized. 
Each Relay (8) controls its corresponding Booster Unit in the 
following manner: 

RELAY ENERGIZED 

Starting Valve (7) opens. 
Running Valve (3) opens. 



Four-way Valve (9) positions to operate hydraulic 
cylinder to open valve in evaporator. 
Starting Valve (7) closes. 

RELAY DE-ENERGIZED 

Four-way Valve (9) positions to operate hydraulic 
cylinder to close valve in evaporator. 
Running Valve (3) closes. 

The above sequences are obtained by wiring through the 
auxiliary cam-operated switches in the Valve Operators, the 
operation of any Valve in the sequence being such that the Valve 
does not start to open (or close) until the preceding Valve in 
the sequence has completed its opening (or closing) stroke. 
In this way the necessary time delay is obtained between the 
successive operations. 

Control of Water Temperature in Condenser. Thermo- 
stat (5) set at 95 F, controls the operation of Throttling Valve 
(6) to maintain a constant temperature of the water leaving the 
condenser. 

A reprint of this System, including wiring diagram, may be 
obtained upon request. 



BHRBER-COLfflRN COfllPflNY 



Page 54 



Unit and Cabinet Coolers and Air Conditioners 



PART VII 



CONTROL SYSTEM 129 
Control of Unit and Cabinet Coolers. 




Fig. 1, Direct Expansion. 



The above layouts illustrate the control of Unit Coolers. 



Fig. 2, Cold Water or Brine. 



Fig. 3, Cabinet type Room Cooler, 



Controls Data Sheet 

1. Thermostat, YDa 286 T-10 

2. Single Pole, Single Throw Relay, cYZp 27 A- 1 

3. Solenoid Valve V- 1 20 

DESCRIPTION 

Direct Expansion, Fig. 1. Thermostat (1) con- 
trols Relay (2) which in turn controls the operation of 
the fan motor and Solenoid Valve (3). On call for 
cooling, fan starts and Solenoid Valve opens, admit- 
ting the refrigerant to the coils. On call for less cool- 
ing, fan stops, and Solenoid Valve closes cutting off 
supply of refrigerant to coils. 

If circulation of air is desired throughout the operat- 
ing period, Thermostat (1) can be wired directly to 
Solenoid Valve (3), the fan motor then being con- 
trolled by a manually operated switch. 

Cold Water or Brine. Fig. 2. Thermostat (6) 
controls operation of Positive Valve (4), which in 
turn, through cam-operated auxiliary switches, controls 
Relay (5) and the operation of the fan motor. On call 
for cooling, Valve (4) opens, admitting cold water 
or brine to the coils. As Valve opens, Relay is ener- 
gized, starting the fan. On call for less cooling, Valve 
(4) closes, cutting off the supply of cold water or brine 



Controls Data Sheet 

4. Positive Valve with Extension Bonnet 

5. Single Pole, Single Throw Relay, cYZp 1-1 A- 1 

6. Thermostat, YDa 291 T-10 

OF OPERATION 

to the coils. As Valve closes, Relay is de-energized, 
stopping the fan motor. Automatic control of the cold 
water or brine supply, not shown, is described in Con- 
trol Systems 124 and 125. 

Cabinet Type Room Cooler. Fig. 3. Thermostat 
(1) operates Solenoid Valve (3) to control the refriger- 
ant to the coils and maintain the desired room tempera- 
ture. With this type of unit the fan is usually manu- 
ally controlled to permit air circulation. However, if 
desired, the fan may be cut off when the Solenoid Valve 
closes and automatically started when Valve opens. 
During operating periods the compressor is usually 
automatically controlled from a pressure switch. Dur- 
ing off periods it may be cut off either manually or auto- 
matically by a time switch. 

A number of cooling units may be operated from a 
single compressor, remotely installed, by controlling as 
described in Fig. 1. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 



c 



BflRBER-COLIDflN COfllPHNY 






PART VII 



Unit and Cabinet Coolers and Air Conditioners 



Page 55 



CONTROL SYSTEM 130 

Control o£ a Year- Round Cabinet Air Conditioner. 

Compressor in Cabinet. 




The above layout illustrates the control of a typical Cabinet type Air Conditioner in which the 

compressor is mounted in the cabinet. 






( • 

CI 



Controls Data Sheet 

1. and 2. Combined as Summer- Winter Duplex 

Thermostat, cYDb 270 T-10 

3. Hygrostat H-10 



Controls Data Sheet 

4. Solenoid Water Valve V-120 

5. Positive Valve V-10 or V-20 

6. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 



DESCRIPTION OF OPERATION 



Cooling Cycle. Thermostat (1) controls the opera- 
tion of the compressor. On call for cooling, the com- 
pressor starts and continues to run until Thermostat 
is satisfied. 

Heating Cycle. Thermostat (2) controls the opera- 
tion of Positive Valve (5). On call for heat, Valve 
opens; on call for cooling, Valve closes. 

Fan Control. The fan may be wired so that it 
will run whenever either the compressor is running or 
Valve (5) is open. A manually operated switch may be 
provided to permit the fan to be run continuously 
whenever air circulation is desired. 



Humidity Control. Heating Cycle. Hygrostat (3) 
controls the operation of Solenoid Valve (4) to add 
moisture and maintain the desired relative humidity. 

If desired, Thermostats (l) and (2) may be fur- 
nished with their adjusting levers mechanically con- 
nected so as to prevent any possibility of Valve (5) 
being open when the compressor is running, and vice 
versa. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 131 

Control of Two or More Year- Round Cabinet Air Conditioners. 

Compressor Remotely Installed. 




r 
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The above layout illustrates the control of two or more year-round Cabinet type Air Conditioners operated from one 

compressor remotely installed. 



Controls Data Sheet 

1. and 2. Combined as Summer- Winter Duplex Thermostat, 

cYDb 270. One required for each Unit T-10 

3. Hygrostat H-10 



Controls Data Sheet 

4. Solenoid Water Valve. One required for each Unit. . . V-120 

5. Positive Valve. One required for each Unit. . .V-10 or V-20 

6. Solenoid Refrigerant Valve. One required for each Unit V-120 



DESCRIPTION OF OPERATION 



Cooling Cycle. Thermostat (l) controls the opera- 
tion of Solenoid Valve (6) to admit the refrigerant to 
the cooling coils to maintain the desired temperature. 
On call for cooling, Valve opens; on call for less cool- 
ing, Valves closes. 

During operating periods the compressor is usually 
automatically controlled from a pressure switch. Dur- 
ing off periods it may be cut off either manually or auto- 
matically by a time switch. If a number of units are to 
be operated, it may be found more economically to 
have more than one compressor. In this way one com- 
pressor would carry the normal load and another com- 
pressor would cut in automatically to take care of peak 
loads and to permit more rapid cooling after shut- 
down periods. 

Heating Cycle. Thermostat (2) controls the opera- 



tion of Positive Valve (5). On call for heat, Valve 
opens; on call for cooling, Valve closes. 

Fan Control. The fan may be wired so that it 
will run whenever either the compressor is running 
or any one of Valves (5 ) are open. A manually operated 
switch may be provided to permit the fan to be run 
continuously whenever air circulation is desired. 

Humidity Control. Hygrostat (3) controls the 
operation of Solenoid Valve (4) to add moisture and 
maintain the desired relative humidity. 

If desired, Thermostats (1) and (2) may be fur- 
nished with their adjusting levers mechanically con- 
nected so as to prevent any possibility of Valve (5 ) being 
open when the compressor is running, and vice versa. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 132 

Control o£ a Residential Air Conditioning System. 

Warm Air. 




The above layout illustrates the control of a typical residential Air Conditioning System of the forced air type. Zone or 

individual room control permits different temperatures to be maintained in different parts of the house. Shift from 

Summer to Winter operation is made by manually operated switches. 



Controls 



Data Sheet 






1. and 2. Combined as Summer -Winter Duplex 
Thermostat, cYDb 270. One required for 
each zone or room to be controlled T- 1 

3. Hygrostat H-10 

4. Positive Damper Control Motor, Group DC-200 or 300. 

One required for each zone or room to be controlled DC- 1 



Controls Data Sheet 

5. Solenoid Water Valve V-120 

6. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

7. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

8. Switch Panel. Number of switches depending upon 

the number of zones or rooms to be controlled A- 10 

9. Furnace Thermostat, fYDj 152 T-10 



DESCRIPTION OF OPERATION 



I 
I 



Switches in Panel (8) are placed in the Summer 
position for operation of the system during the cooling 
cycle, and in the Winter position during the heating 
cycle. 

Room Control, Cooling Cycle. Each Summer Ther- 
mostat (l) controls its respective positive Damper 
Control Motor (4) which in turn operates the shut-off 
damper to the zone or room. These dampers operate 
so that they are always in either the full open or closed 
position. In the closed position the dampers will still 
admit air equal to about one-third of that admitted in 



the open position, or that amount required for ventila- 
tion. On call for cooling, dampers open; on call for 
heat, dampers close. 

Heating Cycle. Each Winter Thermostat (2) con- 
trols its respective Positive Damper Control Motor (4) 
in the same manner as during the cooling cycle, only 
in the reverse order; i.e., on call for heat, dampers open; 
on call for cooling, dampers close. 

As an improvement, especially on large installations 
with a greater number of zones, a static pressure regu- 
lator may be installed. 
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Compensated Control will improve the operation, 
and permit the best possible temperature regulation 
during the heating cycle. This is accomplished by using 
Heater type Thermostats, in place of cYDb 2 70 as 
shown, and the addition of Varitherms, rYDj 282. The 
latter, one for each zone, are installed between the 
damper and the room outlet. The operation of Com- 
pensated Control is described in detail in other 
literature. 

Refrigeration Control. Heating Cycle. The com- 
pressor is cut out and cannot operate. 

Cooling Cycle. The compressor is controlled through 
Relay (7) from the auxiliary switches in Damper Con- 
trol Motors (4) in such a manner that it will operate 
whenever, and as long as, any one or more dampers are 
open. When all dampers are in the closed position 
the compressor will stop. 

Fan Control. Cooling Cycle. Fan runs only when 
the compressor is running. However, a fan switch in 



Panel (8) is provided so that the fan may be made to 
operate continuously to provide air circulation. 

Heating Cycle. The fan is controlled through Relay 
(6), from Thermostat (9) in the bonnet, in such a 
manner that it runs only when the temperature is above 
the setting of the Thermostat. In this way cold drafts 
are avoided. 

Humidity Control. Heating Cycle. Hygrostat (3) 
controls the operation of Solenoid Valve (5) to add 
moisture and maintain the desired relative humidity. 

Furnace Control. Heating Cycle. The controls 
ot the Air Conditioning System are connected to the 
oil burner, gas burner, or stoker control in such a 
manner that the burner will operate whenever any one 
of Damper Control Motors (4) are in the open position. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 133 
Control of a Residential Air Conditioning System, 

Split System. 




The above layout illustrates the control of a typical residential year-round Air Conditioning System in which some rooms 

are heated by direct radiation. Zone control is provided for both the direct and indirect parts of the system. Shift from 

Summer to Winter operation is made by a single manually operated switch. 



I 
I 



Controls Data Sheet 

1 and 2. Combined as Summer-Winter Duplex Thermostat, 
cYDb 2 70. One required for each zone or 
room T- 1 

3. Positive Damper Control Motor, Group DC-200 

or 300. One required for each zone or room DC- 10 

4. Positive Valve V-10 or V-20 

5. Surface Thermostat, aYDp 192 T-10 

6. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

7. Hygrostat H- 10 

8. Solenoid Water Valve V-120 



Controls Data Sheet 
9. Switch Panel. 1 Single Pole, Single Throw 
Fan Switch and 1 Double Pole, Double 
Throw Summer- Winter Switch A- 1 

10. Single Pole, Single Throw Relay, cYZp 1-1 A- 10 

11. Single Pole, Double Throw Relay, cYZp 3-1 A- 1 

12. Positive Valve. One required for each zone of 

Direct Radiation V- 1 or V-20 

13. Room Thermostat, YDa 302. One required for 

each zone of Direct Radiation T-10 

14. Varitherm, sYDp 277. One required for each 

zone of Direct Radiation T-10 



DESCRIPTION OF OPERATION 



Summer- Winter Switch in Panel (9) is placed in 
the Summer position for operation of the system during 
the Cooling Cycle, and in the Winter position for 
operation during the Heating Cycle. 

Zone or Room Control. Control oj Indirect Part 
oj System. Cooling Cycle. Each Thermostat ( 1 ) controls 
its respective Positive Damper Control Motor (3) 



which in turn operates the shut-off damper to the zone 
or room. These dampers operate so that they are 
always in either the full open or closed position. In 
the closed position the dampers will still admit air 
equal to about one-third of that admitted in the full 
open position, or that amount required for ventilation. 
On call for cooling, dampers open; on call for heat, 
dampers close. 
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When all dampers are closed the compressor will 
stop; any one damper opening will cause the compres- 
sor to start and continue running as long as one or 
more dampers are open. 

Heating Cycle. Each Thermostat (2) controls its 
respective Positive Damper Control Motor (3) in the 
same manner as Thermostats (1) only in the reverse 
order; i.e., on call for heat, dampers open; on call for 
cooling, dampers close. 

As an improvement, especially on large installations 
with a greater number of zones, a static pressure regu- 
lator may be installed. 

Compensated Control will improve the operation, 
and permit the best possible temperature regulation 
during the heating cycle. This is accomplished by 
using Heater type Thermostats, in place of cYDb 270 
as shown, and the addition of Varitherms, rYDj 282. 
The latter, one for each zone, are installed between 
the damper and the room outlet. The operation of 
Compensated Control is described in detail in other 
literature. 

Control of Direct Radiation. Each Thermostat 
(13) controls its respective Positive Valve (12). On 
call for heat Valve opens; on call for cooling Valve closes. 
When all Valves (12) and Valve (4) are closed burner 
will stop; any one Valve opening will cause burner to 
start and continue running as long as one or more 
Valves are open. 

Compensated Control. Each Room Thermostat 
(13) operates in conjunction with a Varitherm (14) 
installed on the last radiator in each zone. This com- 
bination permits very accurate control. Other litera- 
ture is available which describes in detail the operation 
of the Compensated Control System. 

Control of Heating Coil. Cooling Cycle. Valve 
(4) is run to the closed position and remains closed. 

Heating Cycle. Valve (4) is controlled from the 
auxiliary switches in Damper Control Motors (3) in 
such a manner that it will open and remain open when- 



ever, and as long as, any one or more Dampers are 
open. When all Dampers are in the closed position, 
Valve (4) will close. 

Refrigeration Control. Heating Cycle. The com- 
pressor is cut out and cannot operate. 

Cooling Cycle. The compressor is controlled through 
Relay (10) from the auxiliary switches in Damper Con- 
trol Motors (3) in such a manner that it will operate 
whenever, and as long as, any one or more dampers are 
open. When all dampers are in the closed position, 
the compressor will stop. 

Fan Control. Cooling Cycle. Fan runs only when 
the compressor is running. However, a fan switch in 
Panel (9) is provided so that the fan may be made to 
operate continuously to provide air circulation. 

Heating Cycle. The fan is controlled by Thermostat 
(5) in such a manner that it runs only when the tempera- 
ture in the return line from the heating coils is above the 
setting of the Thermostat. In this way cold drafts are 
avoided. 

Humidity Control. Heating Cycle. Hygrostat (7) 
controls the operation of Solenoid Valve (8) to add 
moisture and maintain the desired relative humidity. 

Cooling Cycle. Solenoid Valve (8) is closed and 
cannot operate. If desired, Hygrostat may be reset at a 
higher relative humidity and wired so that it controls 
the operation of the compressor; this will keep the 
compressor running whenever necessary to reduce the 
relative humidity. 

Boiler Control. The controls of the Air Condi- 
tioning System are connected to the standard oil 
burner, gas burner, or stoker control in such a manner 
that the burner will operate whenever Valve (4), or 
any of the Valves (12), are open. Hot water for do- 
mestic use is provided through an indirect heater by 
maintaining the water in the boiler at a suitable tempera- 
ture both Summer and Winter. The control of hot 
water is described in detail in other literature. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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CONTROL SYSTEM 134 

Variable Control of Indoor Temperature 

for Summer Cooling. 




The above illustrates the use of the BARCOL Thermostatic Adjuster by means of which the control point in each of 
three rooms or zones is shifted automatically in accordance with outdoor temperature changes. 



Controls Data Sheet 

1. Thermostatic Adjuster, Potentiometer Type, 

a YDs 117 T- 1 

One Thermostatic Adjuster will control a maxi- 
mum of eight Control Point Thermostats. 



Controls 



Data Sheet 



2. Control Point Thermostat, YDa 249. One 

required for each room or zone to be controlled T-10 



DESCRIPTION OF OPERATION 



Each Control Point Thermostat (2) has a small 
heating element adjacent to the sensitive bimetal 
element, but electrically independent of the control 
circuit. 

Thermostatic Adjuster (1) is constructed in such a 
manner that as the outdoor temperature changes, a 
reversible motor shifts the contact points and also 
positions a potential dividing rheostat. The potential 
dividing rheostat varies the amount of current to the 
heater elements in each of the Thermostats (2), so 
that the effectiveness of the heaters, in creating false 
temperatures within the Thermostat cases, will vary 
inversely with the outdoor temperatures; therefore, the 



control point of the Room Thermostats is raised or 
lowered in accordance with outdoor temperatures. 

There is such a large number of different positions 
on the rheostat that the shift in the control point of 
the Room Thermostats is very gradual. The indoor 
temperatures maintained with this control are sub- 
stantially the same as those suggested by the A.S.H.V.E. 
as being the most desirable for corresponding outdoor 
temperatures. 

Line A-A in the chart on the following page shows 
the indoor temperatures maintained when the Thermo- 
static Adjuster is set at 100 F and the Room Thermo- 
stat is set at 85 F, the mid-point on the scale. 
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60 70 80 90 

INDOOR TEMPERATURES 



100 



The Thermostatic Adjuster has a range of 27 
degrees, and an adjusting lever permits this range to 
be shifted; lines B-B and C-C show the corresponding 
high and low limits. The adjusting lever always indi- 
cates the high limit of the operating range. 

The 12 degree operating range of the Room Ther- 
mostats may also be shifted and lines D-D and E-E show 
the corresponding high and low limits. The adjusting 
lever indicates the high limit of the operating range. 

Therefore, with this system, it is possible to main- 
tain a temperature differential that may be represented 
by any line within the entire shaded area; the line, of 



course, to be of the same length and parallel to those 
shown. 

It is possible also to maintain different temperatures 
in each zone or room where Thermostats are installed; 
these possibilities being represented by lines of the 
same length and parallel to those shown, but only those 
lines which would be horizontally opposite the line 
which is determined by a given setting of the Thermo- 
static Adjuster; e.g., if the Thermostatic Adjuster is 
set at 100 F, the room temperatures which may be 
maintained in the different rooms are represented by 
any line between D-D and E-E. 

A reprint of this System, including wiring diagram, 
may be obtained upon request. 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET A-10 

Accessories 



Miscellaneous Items Used in Installation of Temperature and Humidity Control Systems 



POWER BOXES 



Item 


Capac- 
ity 
VA 


Pri- 
mary 
Voltage 


Fre- 
quency 
Cycles 


Overload 
Breaker 


Overload 
Breaker 
Element 


YBa 270-1 


50 


115 


60 


aYZp 2-1 


aYZp 4-1 


YBa 273-1 


50 


230 


60 


aYZp 2-1 


aYZp 3-1 


YBa 3527-1 


50 


440 


60 


aYZp 17-1 


aYZp 13-1 


YBa 3582-1 


50 


550 


60 


aYZp 17-1 


aYZp 13-1 


•YBa 4267-1 


50 


115 


50 


aYZp 2-1 


aYZp 4-1 


*YBa 4340-1 


50 


230 


50 


aYZp 2-1 


aYZp 3-1 


*YBa 4311-1 


50 


440 


50 


aYZp 17-1 


aYZp 13-1 


*YBa 4312-1 


50 


550 


50 


aYZp 17-1 


aYZp 13-1 


YBa 280-1 


50 


115 


25 


aYZp 2-1 


aYZp 4-1 


YBa 281-1 


50 


230 


25 


aYZp 2-1 


aYZp 3-1 


YBa 4135-1 


50 


440 


25 


aYZp 17-1 


aYZp 13-1 


YBa 4136-1 


50 


550 


25 


aYZp 17-1 


aYZp 13-1 


YBa 276-1 


100 


115 


60 


aYZp 2-1 


aYZp 6-1 


YBa 277-1 


100 


230 


60 


aYZp 2-1 


aYZp 3-1 


YBa 2993-1 


100 


440 


60 


aYZp 17-1 


aYZp 13-1 


YBa 4290-1 


100 


550 


60 


aYZp 17-1 


aYZp 13-1 


*YBa 3451-1 


100 


115 


50 


aYZp 2-1 


aYZp 6-1 


*YBa 4126-1 


100 


230 


50 


aYZp 2-1 


aYZp 3-1 


*YBa 4313-1 


100 


440 


50 


aYZp 17-1 


aYZp 13-1 


*YBa 4314-1 


100 


550 


50 


aYZp 17-1 


aYZp 13-1 


YBa 282-1 


100 


115 


25 


aYZp 2-1 


aYZp 6-1 


YBa 283-1 


100 


230 


25 


aYZp 2-1 


aYZp 3-1 


YBa 3341-1 


100 


440 


25 


aYZp 17-1 


aYZp 13-1 


YBa 4291-1 


100 


550 


25 


aYZp 17-1 


aYZp 13-1 


YBa 284-1 


150 


115 


60 


aYZp 2-1 


aYZp 10-1 


YBa 285-1 


150 


230 


60 


aYZp 2-1 


aYZp 6-1 


*YBa 4229-1 


150 


115 


50 


aYZp 2-1 


aYZp 10-1 


*YBa 4293-1 


150 


230 


50 


aYZp 2-1 


aYZp 6-1 


YBa 286-1 


150 


115 


25 


aYZp 2-1 


aYZp 10-1 


YBa 287-1 


150 


230 


25 


aYZp 2-1 


aYZp 6-1 


YBa 272-1 


250 


115 


60 


aYZp 2-1 


aYZp 12-1 


YBa 275-1 


250 


230 


60 


aYZp 2-1 


aYZp 8-1 


*YBa 4294-1 


250 


115 


50 


aYZp 2-1 


aYZp 12-1 


*YBa 4106-1 


250 


230 


50 


aYZp 2-1 


aYZp 8-1 


YBa 288-1 


250 


115 


25 


aYZp 2-1 


aYZp 12-1 


YBa 289-1 


250 


230 


25 


aYZp 2-1 


aYZp 8-1 



*The transformer in this power box has reduced secondary voltage 
so that it can be used with a standard 22^ volt, 60 cycle Valve Operator 
or Damper Control Motor. 

Extra for flush type steel cabinets. See Price List. 
Note: Specify whether surface type or flush type is desired 
on order. 

WIRE 



Item 


Type 


Size 


Covering 


dYZp 1 


Enameled Single-Conductor 


16 


Asbestos and Cotton 


dYZp 2 


Enameled Two-Conductor 


16 


Asbestos and Cotton, 
coded 


dYZp 3 


Enameled Two-Conductor 


18 


Asbestos and Cotton, 
coded 


dYZp 4 


Enameled Three-Conductor 


18 


Asbestos and Cotton, 
coded 


dYZp 13 


Enameled Four-Conductor 


18 


Asbestos and Cotton, 
coded 


dYZp 5 


Single-Conductor 


16 


Rubber and Cotton 


dYZp 15 


Two-Conductor 


18 


Rubber and Cotton, 
coded 


dYZp 12 


Three-Conductor 


18 


Rubber and Cotton, 
coded 


dYZp 16 


Five-Conductor 


18 


Rubber and Cotton, 
coded 



TRANSFORMERS 



ft 



pa 



Item 


Capacity 


Primary 


Secondary 


Frequency, 




VA 


Voltage 


Vol tage 


Cycles 


bYZp 15 


50 


115 


22^ 


60 


bYZp 16 


50 


230 


22^ 


60 


*bYZp 41 


50 


115 


20 


50 


*bYZp 42 


50 


230 


20 


50 


bYZp 17 


50 


115 


22^ 


25 


bYZp 18 


50 


230 


22'A 


25 


bYZp 19-1 


50 


440 


nyi 


60 


bYZp 20-1 


50 


550 


2l l A 


60 


bYZp 21 


100 


115 


iiy 2 


60 


bYZp 22 


100 


230 


22j/ 2 


60 


*bYZp 43 


100 


115 


20 


50 


*bYZp 44 


100 


230 


20 


50 


bYZp 23 


100 


115 


22 l A 


25 


bYZp 24 


100 


230 


22^ 


25 



"This transformer has reduced secondary voltage so that it can be used 
with a standard 22^ volt, 60 cycle Valve Operator or Damper Control 
Motor. 



CONVERTERS 






Capacity 


Primary 


Secondary 


Secondary 


Item 


VA 


DC 


AC 


AC 






Voltage 


Voltage 


Frequency 


bYZp 6 


50 


115 or 230 


x22K or 115 


60 


bYZp 7 


75 


115 or 230 


x22K or 115 


60 


bYZp 8 


100 


115 or 230 


xTV/zOt 115 


60 


bYZp 9 


175 


115 or 230 


x22}4 or 115 


60 


bYZp 10 


300 


115 or 230 


115 


60 


bYZp 11 


400 


115 or 230 


115 


60 


fbYZp 12 


750 


115 or 230 


115 


60 


fbYZp 13 


1000 


115 or 230 


115 


60 


fbYZp 14 


1500 


115 or 230 


115 


60 



t Furnished with hand-operated starting box. 

x Extra charge for 22^ volt secondary. See Price List. 

SPECIAL TOOLS 



Item 


Description 


YBa 222 


Tubing Bender 


YBa 262 


Yoke Screw Wrench 


YBa 263 


Yoke Nut Socket Wrench 


YBa 264-1 


Tube Bushing Wrench 


YDa 41-2 


Lock Cover Kev for Valves and 




Thermostats 



WIRING ACCESSORIES 



3B- 



YBa 172-1 


YBa 233-1 


Item 


Description 


YBa 170 


Wall plate assembly for tubing, single (Round) 


YBa 171 


Wall plate assembly for tubing, double (Round) 


YBa 172-1 


Flush plate assembly for tubing, double (Rectangular) 


YBa 173-1 


Flush plate assembly for tubing, single (Rectangular) 


YBa 233-1 


Flush plate assembly for tubing, single or double 


YBa 100-1 


Split bushing 


YBa 252-2 


Tubing clip, spring brass 


eYZp 5 


No. 1 Staple, Blake, insulated 


cYZp 6 


No. 3 Staple, Blake, insulated 


eYZp 8 


%*>" Aluminum tubing. 50 feet per lb. 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Miscellaneous Items Used in Installation of Temperature and Humidity Control Systems 



THERMOSTAT GUARDS 

Cast metal, black crinkle finish, to protect 
Thermostats and prevent tampering. Per- 
forated for maximum air circulation. 




Item 



YDa 46-2 
cYDb 21-1 
bYDt 90 
fYDh 9 



For 



Room or Compound Thermostat 
Two-Temperature or Duplex Thermostat 
Micro therm 
Hvgrostat 



THERMOSTAT MOUNTING 
PLATES 

For attachment to standard switch box. 



Item 



YDa 59 
cYDb 12 




For 



Room or Compound Thermostat 
Two-Temperature or Duplex Thermostat 



Material 



Bakelke 
Sheet steel 




CONDUIT FITTINGS 

Cast iron, black crinkle finish. To 
protect wires and provide surface 
mounting when %" conduit is used on 
surface work. 






V- 



Item 



YDa 58-2 
aYDj 227 
eYCc 240 
aYCg 144 
cYDb 41 
fYDh 5-1 
fYDh 11 



For 



Room or Compound Thermostat 

Duct or Immersion Thermostat 

eYCc Damper Control Motor Terminal Block 

aYCg Damper Control Motor Terminal Block 

Two-Temperature or Duplex Thermostat 

Hvgrostat, Room type 

Hvgrostat, Duct type 



MOUNTING FLANGES 



Item 



aYDj 33 
aYDj 64 
aYDj 54 



For 



Duct or Immersion Thermostat 

Thermometer 

Flange Mounting Screws for above 



Thread 



H" Pipe, Tapered 
H" Pipe, Straight 




ANGLE THERMOMETERS 



Item 



aYDj 94 
aYDj 61 



Range, Degrees Fahrenheit 



30 to 100 
—20 to 120 
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MOUNTINGS FOR DAMPER CONTROL MOTORS 







aYCg 79-1 
eYCc 79-2 



iYCg 203-1 
eYCc 246 



iYCg 124 
eYCc 12-1 



For 



eYCc 124 
aYCg 124 
eYCc 79-2 
aYCg 79-1 
eYCc 246 
aYCg 203-1 



Description 



For 



Base Plate 

7" by 8" 
Base Plate 

5" by 7" 
Direct Mounting 

Bracket 
Direct Mounting 

Bracket 
Angle Bracket 

Angle Bracket 



eYCc Damper 

Control Motor 
aYCg Damper 

Control Motor 
eYCc Damper 

Control Motor 
aYCg Damper 

Control Motor 
eYCc Damper 

Control Motor 
aYCg Damper 

Control Motor 



Material 



Sheet Steel 
Sheet Steel 
Cast Iron 
Cast Iron 
Sheet Steel 
Sheet Steel 



COUPLING 

For coupling Damper Control Motor 
direct to shaft of damper, Assembly 
consists of two Discs and one Coupling 



Item 



eYCc 125-1 
eYCc 199-1 



Description 



Coupling 

Coupling Disc for J<" Shaft (2 Req.) 



POSITION INDICATING ARROW FOR DAMPER 
CONTROL MOTOR 

Well made steel arrow, which is 
attached to coupling to indicate 
the position of the damper. 



Item 



eYCc 195 
eYCc 196 



Description 



Large Arrow, S" 
Small Arrow, 4" 



REMOTE POSITION INDICATOR 

This electrically operated device consists of a transmitter 
and receiver which may be separated a maximum of 675 
reet. The transmitter is attached to the door, damper or 
valve. The receiver indicates on its dial the position of 
the transmitter. 



DAMPER CLIP 

eYCc 198 Angle Clip for connecting linkage to damper 
louver. 



eYCc 95 Straight Clip for connecting linkage to 
damper tie bar. 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET A- 10 

Accessories 



Miscellaneous Items Used in Installation of Temperature and Humidity Control Systems 



SIGNAL LIGHTS 

For mounting in standard switch box. Can be 
furnished in either surface or flush type. 



Item 

eYZp 9 
eYZp 10 
eYZp 11 



Description 



22^-volt Signal Light, Rectangular Ruby Bulls Eye 
22i/2-volt Signal Light, Rectangular Emerald Bulls Eye 
22}4-Yo\t Signal Light, Rectangular Clear Bulls Eye 



Multiple-light assemblies can be made to order. 




DAMPER CRANK 

To be clamped on shaft of Damper 
Control Motor. Link bolt adjust- 
able in slot. 



Item 


Center Distance, Shaft to Bolt 


Minimum 


Maximum 


eYCc 158-1 
eYCc 137-1 
eYCc 81-1 
eYCc 78-1 
aYCk 89 
aYCk 90 
aYCk 91 


5 A" 

Vs" 

1" 
1" 
3" 
4" 
6" 


iK" 
i%" 
VA" 
5" 
5" 
7" 
10" 



SWITCHES 

Assembly consists of small toggle switches with 
operating lever and surface or flush plate, ready 
for mounting in standard switch box.* Plates 
marked as desired. Special assemblies for circuits 
not shown made to order. 



Item 


Contact Arrangement 


Plate Type 


sYZe 1 


Single-pole, single-throw 


Surface 


sYZe2 


Single-pole, single-throw 


Flush 


sYZe 3 


Single-pole, double-throw 


Surface 


sYZe4 


Single-pole, double-throw 


Flush 


sYZe 5 


Double-pole, double-throw 


Surface 


sYZe 6 


Double-pole, double-throw 


Flush 


sYZe 9 


Four-pole, double-throw 


Surface 


sYZe 10 


Four-pole, double-throw 


Flush 


sYZe 14 


*Six-pole, double-throw 


Flush 


cYZe 923 


Three-point 


Surface 


cYZe 924 


Three-point 


Flush 


cYZe 921 


Five-point 


Surface 


cYZe 922 


Five-point 


Flush 


YZc 25 


S.P.D.T. Self Restoring 


Surface 



Six-pole switch requires box 2^1," deep. 



DAMPER LINK 








O 




III I 


• .1 i,.,' 








□ IT I B 


0. W ± 









M 



SWITCHBOARD 

PANELS 

All switchboards are 
built to order. Sketch 
should be submitted 
to show arrangement 
desired. 



Each assembly consists of two pieces adjustably clamped 
together by screws through a slot in one piece. 



he in 


Center Distance, End Holes 


Minimum 


Maximum 


-eYCc 117 A 
-eYCc 117B 
-eYCc 117C 
-eYCc 117D 
-eYCc 117E 
-eYCc 117F 
+ aYCk 92-1 
+ aYCk 93 


5K" 
6H" 

9X" 
14K" 
20 A" 
26A" 

ivA" 

20A" 


6H" 
9A" 
14K" 
20A" 
26K" 
32M" 
21" 

26K" 



— Can be used with either aYCg or eYCc Damper Control Motor. 
+ Can be used only with aYCk Damper Control Motor. 



MANUAL VALVE CONTROL 

For manual operation of. Valves before 
Valve Operator units are installed. Com- 
plete with yoke. 




Item 


For Valve Sizes 


cYBa 57-1 
YBa 99-1 


A" and A" 
1" to 2" 



ELECTRIC TIME SWITCHES 

Enclosed in black japanned metal box. Single-pole, 
double-throw switch. Special switch combinations pro- 
vided at extra cost. 









Week-end 




Item 


Make 


Type 


Cutout 


Rating 


x bYZp 1 


Sangamo 


Synchronous 


Without 


115v 60c 


x bYZp 2 


Sangamo 


Synchronous 


With 


115v 60c 


bYZp 3 


G. E. 


Telechron 


Without 


115v 60c 


bYZp 4 


G. E. 


Telechron 


Without 


25v 60c 


x bYZp 5 


Sangamo 


Electric-wound 
Escapement Move- 
ment 


With 


115v 60c 


bYZp 58 


Barber- 










Colman 


Synchronous 


Without 


25 v 60c 



x Extra for viewing window. See Price List. 

TRANSFORMER-RELAYS 

Transformer and Relay enclosed in sheet metal box. 
Available for 60 cycle AC only. 















Trans- 




Contact 


Line 


Coil 




Capac- 


former 


Item 


Arrange- 


Volt- 


Volt- 


Coil 


ity, 


Cap., 




ment 


age 


age 


Control 


Amps. 


VA 


eYZp 6 


Single-pole 
Single-throw 


115 


25 


2- wire 
Separate 


15 


5 


cYZ P 7 


Single-pole 
Single-throw 


230 


25 


2-wire 
Separate 


15 


5 
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A- 10 DATA SHEET 

Accessories 




Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Miscellaneous Items Used in Installation of Temperature fln H H ^ / 

' ■ ~Z emperature and Humidity Control Systems 



RELAYS 



Contact Arrangement 




Item 



cYZp 18 
cYZp 18 
cYZp 18 
cYZp 18 
cYZp 18 



Coil 
Volt- 
age 



Max. 
Load 
Amps. 



220 V I 440 V 

or or 

Less | 550 V 



cYZp 19 
cYZp 19 
cYZp 19 
cYZp 19 
cYZp 19 



22K 
115 
230 
440 
550 



22K 
115 
230 
440 
550 



cYZp 20 


22K 


cYZp 20 


115 


cYZp 20 


230 


cYZp 20 


440 


cYZp 20 


550 



JO 
10 
10 
10 

to 



10 
LG 

10 

10 
10 



The following relays can be furnished with 
of normally open or normally closed 



cYZp 21 
cYZp 21 
cYZp 21 
cYZp 21 
cYZp 21 



cYZp 22 
cYZp 22 
cYZp 22 
cYZp 22 
cYZp 22 



22^ 
115 
230 
440 
550 



1. Item Number. 

2. Main Line Voltage. 

3. Frequency (cycles). 

4. Coil Voltage (control circuit). 

5. Relay only or enclosed in steel' box 







5 


cYZp 23 


22K 


cYZp 23 


115 


5 


cYZp 23 


230 


5 


cYZp 23 


440 


5 


cYZp 23 


550 


5 



any combination 
contacts. 



22K 


5 


3 


115 


5 


3 


230 


5 


3 


440 


5 


3 


550 


5 


3 



cYZp 24 
cYZp 24 
cYZp 24 
cYZp 24 
cYZp 24 



22K 
115 
230 
440 
550 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET DC- 10 

Damper Control Motors 



Types 



Unidirectional, Reversible, Multi-Position, Stall Motor, Etc. 



Service 



Regulation of All Types of Dampers 



: 



BAH ELITE TERMINAL COVER 



.TERMINALS 



COUPLING 



OIL SEAL 




BARCOL 

SHAPED PLrLE 

INDUCTION 

Vvl ' i. ! < 
REVERSING 



SPEED 

ADJUSTING 
WHEEL 



SPEED 

REGULATING 

VALVE 



A Cut-away Illustration of a Reversible Type 
eYCc Damper Control Motor, showing the 
location of the various parts. 

Controls: 3 wire low-voltage thermostat, single-pole 
double-throw switch, or equivalent, which may be a pres- 
sure actuated switch, electric time switch, relay, etc. 

Power Requirements: 

25 volt, 60 cycle, AC (115V, 60 cycle on aYCk). 
Stall Motor types, 115 and 230 volts, 60 cycle, AC. 
Control Motors for other voltages and frequencies on special 
order. 25 cycle units operate at approximately X A °f the 
no load speed of 60 cycle units. 

Standard Cam Arrangements: All groups except DC 100, 
DC 400 and DC 600 have available two or more auxiliary 
switches (in addition to those used for limiting travel) which 
may be used for controlling other apparatus, for signalling, 
for interlocks, etc. Standard units are available with several 
of the most used combinations which have standard desig- 
nations as follows: 

Positive Series— Used on DC 200 and DC 300 control 
motors — two auxiliary circuits (connected internally to 
hot line) — one closed in each of the two positions (two 
of four positions on DC 300 units). 

Cams A — Used on DC 500 control motors — two auxiliary 
circuits (grounded internally) one closed only at end of 
CW travel and one closed only at end of CCW travel. 

Reversing Series — Used on DC 500 control motors — two 
auxiliary circuits — {one connected to each starting cir- 
cuit) — one closed only at end of CW travel and one 
closed only at end of CCW tra%'el. 

Cams B- — Used on DC 500 control motors — two auxiliary 
circuits (grounded internally) one open only at end of 
CW travel and one open only at end of CCW travel. 

Cams C — Used on DC 500 control motors — two auxiliary 
circuits (connected internally to hot line) one open only 
at end of CW travel and one closed only at end of CW 
travel. 

Cams D — -Same as "Cams C" except operation occurs at 
end of CCW travel. 



GENERAL INFORMATION 

Purpose: Damper Control Motors were originally designed for the regulation 
of single or multi-louvred dampers used in warm air heating systems, venti- 
lating ducts, air conditioning systems and similar applications, but they 
are also useful as a power or driving unit where adjustable speed and accurate 
positioning with remote control is desired. For damper regulation, the control 
motor is connected to the damper either directly or by a linkage and positions 
it according to the demand transmitted by a thermostat or other controlling 
device. When used as a power device the method of connection (not supplied) 
will be varied to suit each application. 

Construction: A Barcol shaded pole induction motor, through reduction 
gears, drives the main shaft of the Damper Control Motor which is connected 
by a coupling or suitable linkage, to the damper or other driven device. 

The entire mechanism is immersed in oil, and carefully sealed in a cast 
case, insuring long life and quiet reliable operation. The oil, in addition to 
constantly lubricating all moving parts, insures quietness and serves as an 
effective means for rapidly dissipating the heat developed if continuous opera- 
tion of the control motor is required. Automatic cam-operated switches permit 
accurate stopping at the desired limits of shaft rotation. Auxiliary cam- 
operated switches permit operation of additional apparatus, which may be 
controlled and operated in a definite sequence. 

Positive types (unidirectional motor) rotate in one direction only and stop 
automatically at designated positions. Reversible types rotate in either direc- 
tion as called for by thermostat or switch, and may stop (with possibility of 
restarting in either direction) at any point between limiting positions. The 
speed governing device provided on oil-immersed control motors consists of a 
small reciprocating pump with externally adjustable discharge orifice which 
restricts oil flow and thereby produces slower motor rotation without reducing 
the torque. The pump assembly is omitted on reversible control motors de- 
scribed as having no speed adjustment. 

External electrical connections are made at terminals under the cover on 
top of the case of oil-immersed units. Bakclite cover standard on aYCg and 
eYCc. yi" condulet fitting can be supplied at additional cost. -kT' condulet 
fitting standard on aYCk. 





An aYCg Adjustable 
Speed Reversible 
Damper Control 
Motor, One-Sixth 
Actual Size. 



An'aYCk Adjustable 
Speed Reversible Damp- 
er Control Motor, One- 
Eighth Actual Size. 



The damper control motors described on this data sheet 
are part of the Barber-Colman Electric System of Temperature 
and Humidity Control. Other units for which similar infor- 
mation is available include: 



Thermostats, all kinds 
Hygrostats 
Throttling Valves 
Three-way Valves 
Solenoid Valves 



Butterfly Valves 
Packless Radiator Valves 
Single Seat Packed Valves 
Semi-Balanced Packed Valves 
Full-Balanced Packed Valves 



BARBER-COLMAN COMPANY, 



Rockford, Illinois 



RETURNED MATERIAL— When material is returned co us under circumstances over which we have no control, there will be a re-stocking charge of not less than 10% of the net selling price. All shipmenti 
of material for icpair or replacement must be sent with carrying charges prepaid. 
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DC- 10 DATA SHEET 

Damper Control Motors 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Types 



Unidirectional, Reversible, Multi-Position, Stall Motor, Etc 



Service 



Regulation of All Types of Damp 



ers 



SPECIFICATIONS and DIMENSIONS 



Group 
No. 



DC 100 



Type and Characteristics 



DC 200 



Stall Damper Control Motors 

fnl V o r r e Sr 0,_ i 0r "* ° n SniaH dam P erS s,!ch as rearculat- 
h& / ■ dampers in unit ventilators. Stalled motor 

no ds damper in open position. Spring or weight (not fur- 
nished with control motor) returns "damper and control mo or 
to ongmaJ position following current shut off or failure, so 

Available for 115 or 230 volts, clockwise or counter-clock- 
wise rotation. 

101-Air-coolcd-class bYCh-see Fig. l f or dimensions-mech- 
anism mounted in sheet metal case. 

Fixed Speeds 15 Volt 
iro_fYi j . 23 ° Volt 

^riT^T^ SS C T Cll T SCe P * 2 for dimensions- 

s.milai mechanism to class bYCh except immersed in oil- 
no speed adjustment but available in 2 speeds. 

Fixed Speed— 115 Volt 
230 Volt 
115 Volt 
230 Volt 



Torque 
Lb. In. 



DC 300 



Unidirectional (Positive) Damper Control Motors 

LSrES? 1 - 2 pos > ion - Scop at tw ° p° siti ° ns °^. 

generally 180 apart-thermostat control except as noted 
Oi^immersed units with speed adjustment available as 

I01 ~tnl?ti^T SS aYC u ^ s « Fig. 3 for dimensions-standard 
units for SPDT switch control only. Available for thermo- 
static control as special. F i«d Speed-25 Volt 

^^nZr^ 1 * 53 ^ 8 -^ Fi S- 4 for dimensions- 
standard units are without speed adjustment. 

Fixed Speed— 25 Volt 

204 ~^inHTH erSed_daSS cYCc - see Fi g- « for dimensions- 

andatd units are without speed adjustment-available in 

tW0 Speeds ' Fixed Speed-25 Volt 

,„, _., . , 25 Volt 

206-Oil-immersed-class aYCk-for switch operation only-see 

tig ,8 for dimensions-standard units are available with or 

without speed adjustment— available for either 25 cr 115 

VO,t - Fixed Speed- 25 Volt 

115 Volt 

Adj. Speed— 25 Volt 

115 Volt 

Unidirectional (Positive) Positioning 
Damper Control Motors 

3 Wire thermostat control except as noted— 4 stops Thesr 
units are designed primarily for direct connection to single 
louvre dampers without stops. Operation is usually through 
90 strokes, opening the damper on one stroke, closing it on 
the next, etc. The damper, of course, must be free to revolve 
continuously m one direction. With this construction one 
revolution of the control motor completes two full cycles 
(open and closed) of the damper. pH 

301-Air cooled-class aYCg-see Fig. 3 for dimensions. 

Fixed Speed — 25 Volt 

302 ^dTT Sed ~ daSSaYCg ~ See Fi «- 4 for dimensions- 
standard units are without speed adjustment 

vw_£ff «°»s only. Fixed s d _ 2 y _ 

306-OiI-immersed-class aYCk-for switch operation only-see 
Fig. 8 for dimensions— special units only 

Fixed Speed— 25 Volt 
115 Volt 



13 

13 



25 
25 
25 
25 



100 



80 

175 



750 
750 
750 

750 



45 

100 

175 



750 
750 



Timing 

in Sees. 

per 360° 

at No 

Load 



Input 
Running Standing 



Amps 



Watts 



All! 



ps 



Watts 



15 
15 



45 150 



0.30 
0.15 



4 
0.2 
0.4 
0.2 



20 

20 



25 
25 
25 
25 



Shading 

Coil 
Current, 
Amps. 



Capacity, 
Size of 

Damper, 
Sq. Ft. 



190 



44 

120 



2 3 
2.3 



120 I 4.8 

220 i.i 

120-1200 4.8 

120-1200 I 1.1 



1 



25 



30 



70 
70 
70 

70 



10 
10 

10 

10 



15 



35 



30 
50 



150 

190 
120 



0.8 

1.8 
2.3 



120 4.8 

120 l.l 



10 

25 
30 



70 
70 



15 

35 
50 



( 



c 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET DC- 10 

Damper Control Motors 



Types 


Service 


Unidirectional, Reversible, Multi-Position, Stall Motor, Etc. 


Regulation of All Types of Dampers 



SPECIFICATIONS and[DIMENSIONS (Continued) 



Group 
No. 


Type and Characteristics 


Torque, 

Lb. In. 


Timing 

in Sees. 

per 360° 

at No 

Load 


Input 


Shading 

Coil 
Current, 
Amps. 


Capacity, 
Size of 

Damper, 
Sq. Ft. 


Running 


Standing 


Amps. 


Watts 


Amps, 


Watts 


DC 400 


Unidirectional (Positive) Multi-position 
Damper Control Motors 

Multi-point switch control — these units can be positioned in 
any one of four (or live) positions as selected at a remote 
control point — rotation in one direction only to reach de- 
sired position — positions are normally in first 90° or 180° of 
travel. 

401 — Air cooled — four position — class aYCg — see Fig. 3 for 
dimensions — special units only Fixed Speed — 25 Volt 

402 — Oil-immersed — four position — class aYCg — see Fig. 4 for 
dimensions — special units only. Fixed Speed — 25 Volt 

404 — Oil-immersed — five position — class eYCc — see Fig. 6 for 
dimensions — standard units are without speed adjustment. 

Fixed Speed- — 25 Volt 

406 — Oil-immersed — five position — class aYCk — see Fig. 8 for 
dimensions (only one motor used for unidirectional units) 
— special units onlv. Fixed Speed — 25 Volt 

115 Volt 


45 
100 

175 

750 
750 


150 
190 

120 

120 
120 


0.8 
1.8 

2.3 

4.8 
1.1 


10 
25 

30 

70 
70 








15 
35 

50 




































DC 500 


Reversible (Modulating) Damper Control Motors 

3 Wire thermostat control except as noted — these units can 
be stopped, restarted in original direction or reversed, at 
any point — limiting positions are usually 90° or 180° apart. 

502 — Oil-immersed — class aYCg — see Fig. 5 for dimensions — 
standard units with or without speed adjustment. 

Fixed Speed— 25 Volt 
Adj. Speed— 25 Volt 

504 — Oil-immersed — class eYCc — see Fig. 7 for dimensions — 
standard units with or without speed adjustment. 

Fixed Speed — 25 Volt 
Adj. Speed— 25 Volt 

506 — Oil-immersed — class aYCk — for switch operation only — see 
Fig. 8 for dimensions — standard units with or without speed 
adjustment. Fixed Speed — 25 Volt 

115 Volt 

Adj. Speed— 25 Volt 

115 Volt 


50 
50 

220 
220 

750 
750 
750 
750 


190 
190-1900 

225 
225-2250 

120 

120 
120-1200 
1201200 


0.9 
0.9 

2.3 
2.3 

4.S 
1.1 
4.8 
1.1 


12 

12 

30 
30 

70 
70 
70 
70 


0.85 
0.85 

2.3 
2.3 


8 
8 

21 
21 


0.33 
0.33 

0.46 
0.46 


20 
20 

75 
75 
































DC 600 


Reversible Multi-position Damper Control Motors 

Multi-point switch control — these units can be positioned 
in any one of four (or five) positions as selected at a remote 
control point — rotation in either direction as necessary to 
reach desired position — limits of travel are 90° or 180°. 

602 — Oil-immersed — four position — class aYCg — see Fig. 5 for 
dimensions — standard units with or without speed adjust- 
ment. Fixed Speed — 25 Volt 

Adj. Speed — 25 Volt 

604 — Oil-immersed — five position — class eYCc — see Fig. 7 for 
dimensions — standard units with or without speed adjust- 
ment. Fixed Speed — 25 Volt 

Adj. Speed — 25 Volt 

606 — Oil-immersed — five position — class aYCk — see Fig. 8 for 
dimensions — standard units with or without speed adjust- 
ment. Fixed Speed — 25 Volt 

115 Volt 

Adj. Speed — 25 Volt 

115 Volt 


50 
50 

220 
220 

750 
750 
750 
750 


190 
190-1900 

225 
225-2250 

120 

120 
120-1200 
120-1200 


0.9 
0.9 

2.3 
2.3 

4.S 
1.1 
4.8 
1.1 


12 
12 

30 
30 

70 
70 
70 
70 


0.85 
0.S5 

2.3 
2.3 


8 
8 

21 
21 


0.33 
0.33 

0.46 
0.46 


20 
20 

75 
75 
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Damper Control Motors 
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ROCKFORD, ILLINOIS, U. S. A. 



Types 



Unidirectional, Reversible, Multi-Position, Stall Motor, Etc. 



Service 



Regulation of All Types of Dampers 



SPECIFICATIONS and DIMENSIONS (Continued) 




Fig. 1— bYCh Air-Cooled Stall Motor 



-i.yju 



/4 r ^j/fi 



w 



m 



1 — 3% 






;■::.> 




24" Leads^Purnished as Standard 



Fig. 2— cYCh Oil-Immersed Stall Motor 

I 




\r-2Vh\ 



'*4'4r* 




y/6- 



Crank Arm Furnished as Standard 
Must Be Mounted on Horizontal Surface or with Shaft Up 



Fig. 3— aYCg Air-Cooled Unidirectional 




*J wx. 




Fig. 4— aYCg Oil-Immersed Unidirectional 



r— 3%' — - 




Fi S- 5— aYCg Oil-Immersed Reversible 




M 



M- c 



-]!&&* 




-1%"— — 3'?T6-- 



Fig. 6— eYCc Oil-Immersed Unidirectional 




4 5 /e" -! -**jtf 31^—4^2^ 



^-2*6^ U 5 3 / e -J 



Fig. 7— eYCc Oil-Immersed Reversible 




5%" 



Fig. 8— aYCk Oil-Immersed 
Unidirectional or Reversible 




£». -3fc~ -2fc-^ 3%*-' 7 . ~ 



Q%"- 



OJi= J 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET DC- 10 

Microtrol and Program Switches 



Microtrol 


Reversible Damper Control Motors 


Program Switches 


Motor Driven Contact-Making Mechanisms 



MICROTROL 



Uses: Microtrol is a Damper Control Motor for use in a Micro Control 
System, in combination with a Microtherm and Microvalve. For accurate 
regulation of single or multi-iouvred dampers in warm air heating systems, 
ventilating ducts, air conditioning systems, unit ventilators, and similar 
applications. Also as a power or driving unit or multi-positioning device 
where remote control is desired. 

Construction: Identical with corresponding Damper Control Motors, 
except with the addition of a potential dividing rheostat, the arm of 
which is driven directly from the power output shaft. All parts enclosed 
within the die-cast case and immersed in oil. 



Size: Same as corresponding Damper Control Motor. 
Part Number: Any Damper Control Motor in Group 502 or 504 can 
be ordered as Microtrol by adding the suffix -M; e.g., aYCg 584-M. If 
it is to be used in a reversing series combination with other Micro units, 
add the suffix R; e.g., aYCg 631-MR (Damper Control Motor must be 
selected which has auxiliary switches arranged for reversing series). 

Note: Unless otherwise specified, Microtrol will be wired (internally) 
so that it will rotate in a counter-clockwise direction (facing end of shaft) 
when responding to a call for heat, and clockwise when responding to a 
call for cooling. 




Program Switches, motor driven con- 
tact-making mechanisms, are avail- 
able in the following standard types 
and combinations. Special Program 
Switches may be obtained with any 
combination of sequences that may be 
possible using the maximum number 
of switches; a complete description of 
the results to be obtained should be 
submitted to the factory. 

Momentary Contact: For shifting groups of Two-Temperature Ther- 
mostats at definite intervais. Each circuit may be used to shift as many 
as eight Two-Temperature Thermostats from day tonight, and vice versa. 

Holding Contact: For controlling operation of solenoid valves or 
relays. Switches make contact in one direction of rotation, and break 
contact in the opposite direction. They close in progressive sequence, 
after definite intervals, and open in the reverse sequence. One circuit 
required for each valve or relay. 

Positive Valve Control: For control (no relays required) of positive 
motor operated valves in steam jet refrigeration, sprinkler systems, etc. 
Switches make contact in one direction of rotation, and break contact 
in the opposite direction. They close in progressive sequence, after 
definite intervals, and open in the reverse sequence. One circuit required 
for each motot operated valve. 



PROGRAM SWITCHES 

Progressive Compressor Control: For control (through relays)ofa 
number of compressors in an air conditioning system. Similar to Hold- 
ing Contact Program Switch, except an interlocking circuit gives protec- 
tion in the event of power failure by returning the switch to the "off" 
position before any compressors may be re-started. One cYZp 1-1 relay 
is required for each compressor, and one cYZp 4595 relay for each Program 
Switch. 



Selective Compressor Control: Similar to Progressive Compressor 
Control Switches, except there is a centrally located "off" position, 
from which rotation in one direction will give a desired sequence of opera- 
tion, and rotation in the other direction will give the reverse sequence of 
operation. For reversing the operating sequence of compressors to equalize 
the wear. Reversal of the sequence is made by a time switch (not part 
of Program Switch) which operates only when one or more compressors 
are running, so that the change-over is based on actual hours of operating 
time. 

Construction: Motor Operated Program Switches resemble an cYCg 
or eYCc Damper Control Motor. They may be either single or double 
units, one directly connected to and driving the other unit, depending 
upon the number of circuits required. See specifications below for further 
information on standard switches. Special switches may be obtained by 
submitting a complete description of the results to be accomplished to 
the factory for recommendations. 



Part 
No. 


Service 


No. of 
Circuits 


Timing 
Sec./ 180° 


Type 


Driving 
Member 


Volts 


Freq. 


VA 


Driven 
Member 


YBa 4211 


Momentary Contact 


7 


20 


Uni-directional 


YBa 


25 


60 


50 


None 


YBa 4200-2 


Momentary Contact 


2 


100 


Uni-directional 


YBa 


25 


60 


52.5 


None 


eYCc 4140 


Momentary Contact 


3 


Adjustable 
60-600 


Uni-directional 


eYCc 


25 


60 


57.5 


None 


eYZf 4269 


Momentarv Contact 


5 


75 


Uni-directional 


aYCg 


25 


60 


20 


aYCg 


eYZf 4218 


Momentary Contact 


8 


Adjustable 
60-600 


Uni-directional 


eYCc 


25 


60 


57. 5 


eYCc 


cYZf 4219 


Momentary Contact 


12 


75 


Uni-directional 


aYCg 


25 


60 


20 


Special Switch 


eYZf 4220 


Momentary Contact 


18 


75 


Uni-directional 


aYCg 


25 


60 


20 


Special Switch 


aYCg 4178 


Holding Contact 


2 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


None 


eYCc 4179 


Holding Contact 


3 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


None 


eYZf 4180 


Holding Contact 


6 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4181 


Holding Contact 


8 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


eYCc 


eYZf 4221 


Positive Valve 
Control 


3 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4222 


Positive Valve 
Control 


4 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


eYCc 


eYCc 4614 


Progressive Compressor 
Control 


2 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


None 


eYZf 4169-1 


Progressive Compressor 
Control 


3 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4223 


Progressive Compressor 
Control 


4 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4270 


Progressive Compressor 
Control 


5 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4225 


Selective Compressor 
Control 


3 


Adjustable 
100-1000 


Reversible 


aYCg oil immersed 


25 


60 


22.5 


aYCg 


eYZf 4206 


Selective Compressor 
Control 


4 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


eYCc 


eYZf 4262 


Selective Compressor 
Control 


5 


Adjustable 
110-1100 


Reversible 


eYCc oil immersed 


25 


60 


57.5 


eYCc 
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DC-10 DATA SHEET 

Dampers 



Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Types 



Single, Multi-Louvred, and Mixing Dampers 



Service 



Regulation of Air Flow 



APPLICATION OF DAMPER CONTROL MOTORS TO VARIOUS TYPES OF DAMPERS 




Two Damper Control Motors Connected by 
Linkage to Multi-Louvred Intake Damper 




Single Damper Control Motor Connected by 
Linkage to Multi-Louvred Damper 





Damper Control Motor Direct Connected 
to Mixing Damper 



Damper Control Motor Direct Connected 
to Three Louvre Damper 





Damper Control Motor Connected by 
Linkage to Three Louvre Damper 







Damper Control Motor Connected bv Linkaee r> #■> , * r ~ 

to Single Louvre Damper § ^^ Q J tn ? ^° t0f DireCt Connected 

to Single Louvre Damper 

Barber-Colman control equipment is listed as standard by the Underwriters' Laboratories. 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Circuits 



Two-Wire or Three- Wire 



DATA SHEET H-10 

Hygrostat 



Rating 



2.5 Amps., 25 Volts, AC 



Service 



Automatic Relative Humidity Control 



I 
I 





Fig. 1 



Fig. 2 





Fig. 4 



Four views of the Barber-Caiman Hygrestats, showing 
details of the case and mechanism. Fig. 1 shows the complete 
instrument, wall type, with cover on as it appears in use. 
In Fig. 2 the cover has been removed to show the location of the 
two ribbons of human hairs, the tongue and detents, and other 
details of the mechanism. Fig. 3 is the rear of the instrument, 
showing the binding posts and other details. Fig. 4 shows the 
Insertion type Hygrostat. The operating mechanism is identical 
with the Wall type. 



: 



GENERAL DESCRIPTION 

The rapid development of air conditioning and its expansion into 
practically every branch of industry as well as into the home, office, 
hotel, theatre, hospital, public building, etc., has given rise to the need 
for an accurate automatic control directly sensitive to relative humidity 
yet unaffected by temperature fluctuation. As a result of this need the 
Hygrostat described here has been developed. The functioning of this 
instrument is somewhat similar to that of the familiar room thermostat, 
but instead of its actuating element being heat sensitive, the electric 
contacts are controlled by a special element highly sensitive to the 
moisture content of the air. 

This element consists of a large number of human hairs, each hair 
being separately mounted, tensioned, and ventilated. This multiple hair 
element has remarkable strength and durability, and is protected against 
damage in shipment or service. Close study has perfected a method of 
treating these elements so as to free them from calibration shift and 
render them entirely reliable over long periods of service. 

The scale on the disc above the adjusting knob is marked directly in 
relative humidity instead of the usual meaningless arbitrary figures. 
The Hygrostat will provide reliable automatic control with a standard 
differential of only 1% relative humidity. This differential between the 
point of starting and stopping the controlled apparatus can be increased 
if desired. The instrument is suitable for the automatic control of all 
types of humidifying or de-humidifying equipment in industrial and 
domestic applications. 

Detents, consisting of a pair of small permanent magnets mounted 
alongside the tongue (see Fig. 2) are supplied on all Hygrostats. They 
provide snap action motion of the tongue from one contact to the other, 
prevent pitting or burning of the contacts from arcing due to vibration 
or other causes, and permit use of the instrument on two-wire circuits. 



To prevent tampering with the setting of the Hygrostat, a special 
ventilated guard to fit over the whole instrument can be furnished. The 
regular adjusting knob is omitted and its shaft is milled off so that a 
special wrench must be inserted through an opening in the guard in 
order to change the setting. When the Hygrostat is used in factories^ 
schoolrooms, theatres, meeting halls, libraries, and other similar places 
where unauthorized persons might be inclined to try to change the ad- 
justment, this arrangement will avoid trouble. The Hygrostat is not 
furnished for adjustment by special wrench without the guard, as the 
milled shaft protrudes from the cover and could be turned with the fingers. 

CONSTRUCTION AND METHOD 
OF OPERATION 

As may be seen from the illustration of the Hygrostat with its cover 
removed (Fig. 2), the two ribbons of human hair which comprise the 
sensitive element are vertically mounted one on each side of the unit. 
The bottom end of the left-hand ribbon is adjustably anchored. The two 
ribbons are connected at the top by a rocker arm or lever having a fulcrum 
which is moved by the setting knob. The bottom end of the right-hand 
ribbon is connected to the short arm of a bell-crank on the other end of 
which is the moving silver contact. The magnetic detents to provide 
snap action are mounted on each side of this longer arm or tongue. 

The operation of the control is as follows: Human hair has the prop- 
erty of lengthening and shortening appreciably with changes in the 
moisture content of the air surrounding it. Consequently, as the humidity 
drops, the hairs shorten slightly and pull the end of the tongue over 
against the left-hand or "more moisture" contact, causing the controlled 
apparatus to raise the relative humidity. Conversely, as the humidity 
rises, the hairs elongate until the tongue snaps over against the right- 
hand contact, shutting off the moisture supply. A spring yield device is 
provided to prevent damage to the element from excessive tension de- 
veloped in atmospheres of lower humidity than that for which the 
instrument mav be set. 
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H-10 DATA SHEET 

Hygrostat 



Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Service 



Automatic Relative Humidity Control 



Rating 



2.5 Amps., 25 Volts, AC 



Circuits 



Two-Wire or Three- Wire 



Application: To control humidifying or de-humid- 
lfying apparatus for domestic and industrial ap- 
plication by operation of motor-operated valves, 
damper control motors, solenoid valves, or relays! 

Element: Multiple human hair. Durable in service 
needs no adjustment, free from dust deposit 
trouble. 

Sensitivity: Extremely rapid response to either rise 
or fall of relative humidity. Unaffected by temp- 
eratures up to 175 F. 

Accuracy: Standard operating differential is 1% 
relative humidity. This can be increased if re- 
quired. 

Setting: By fluted knob which turns graduated disc 
having an accurate scale reading directly in per 
cent relative humidity. 

Range: Adjustable from 20% to 90% relative hu- 
midity. (See note below concerning use in high 
humidities.) Maximum temperature, 175 F. 



Case: Cadmium plated pressed steel with independ- 
ent strain-proof mounting of mechanism. 
Thorough circulation of air past sensitive element 
insured by numerous openings on sides and bottom 
of cover. 

Finish: Brown lacquer, to match color and finish of 
bakehte cases on Barber-Colman thermostats. 

Connections: Heavy binding posts provided in re- 
cessed back plate. Everything fully insulated. All 
connections made without removing instrument 
cover. Suitable for either two-wire or three-wire 
low voltage circuits. 

Contacts: Fine silver used for all contacts. Rating 
is 2.5 amperes at 25 volts, AC. Relays and other 
devices for using the Hygrostat on heavier loads 
are available and information will be furnished on 
request. 

Dimensions: 7K" high, 2V 8 " wide, IK" deep. 
Weight, 9 oz. 



SPECIAL NOTE: HIGH HUMIDITIES 

In all cases, and especially where high humidities are to be controlled, 
care should be used in locating the instrument, if satisfactory performance 
over the entire range is to be assured. For instance, if the Hygrostat is 
mounted on a cold wall, condensation upon it from an atmosphere of 
high humidity may occur, and although the hygroscopic element is 
undamaged by contact with water, it obviously will not respond 
to the true humidity of the room under such conditions. Also, 
such condensation will, if introduced between the contact points' 
cause excessive burning and premature failure. It is suggested that full 
details of the proposed installation be submitted to our engineers for 
their recommendation in cases where humidities over 70% are to be 
controlled or where other conditions might render the satisfactory opera- 
tion of the device questionable. 



c u C 5 yg . r ° stats describ ed on this data sheet are part 
of the Barber-Colman Electric System of Temperature 
and Humidity Control. Other units for which similar 
information is available include: 
Thermostats, all kinds Solenoid Valves 

Packless Radiator Valves Butterfly Valves 

Single Seat Packed Valves Throttling Valves 

J™ 1 : Balanced Packed Valves Three-way Valves 
Full-Balanced Packed Valves Damper Control Motors, 

Positive or Reversing 

BARBER-COLMAN COMPANY 

Rockford, Illinois 









SPECIFICATIONS 








Item 


Mounting 


Adjustment 


Scale Marking 


Range 


Calibration 
Point 


Differential 


Detents 


fYDh 185 


Wall 


Dial 


Numerical 


20% - 90% 


60% 




Yes 


fYDh 186 


Wall 


Knob 


"Increase — Decrease" 


20% — 90% 


70% 


2% 


Yes 


fYDh 187 


Wall 


Dial (Lock Type) 


Numerical 


20% — 90% 


60% 


2% 


Yes 


fYDh 188 


Insertion 


Indicator 


Numerical 


20% - 90% 


60% 


A /o 


Yes 


fYDh 4370 


Wall 


Dial (Lock Type) 


Numerical 


20% — 90% 


Special 


2% 


Yes 


fYDh 4435 


Wall 


Dial 


Numerical 


20% — 90% 


Special 


2% 


No 


fYDh 4459 


Wall 


Dial 


Numerical 


20% - 90% 


Special 


2% 


Yes 


fYDh 4461 


Insertion 


Indicator 


Numerical 


20% - 90% 


Special 2% 


Yes 



Barber-Colman control equipment is listed 






RETURNED MATERIAL 

When material is returned to us under circumstances over which 
we have no control, there will be a re-stocking charge of not less than 
10% of the net selling price. 

All shipments of material for repair or replacement must be sent 
with carrying charges prepaid. 

as standard by the Underwriters' Laboratories. 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET T-10 

Thermostats 



Description 



Temperature-Sensitive Instruments for Controlling Motor-Operated Valves, Damper Control Motors, Relays, Etc. 



GENERAL DESCRIPTION 




Barber-Colman Thermostats are made for high-voltage, 
low-voltage, two-wire and three-wire control circuits. A 
bimetal temperature-sensitive element warps with tempera- 
ture changes and moves a current-carrying tongue against 
one or the other of two fixed contact points, thus closing 
circuits which control other equipment. "Detents" (small 
permanent magnets), to provide snap-action movement of 
the tongue from one contact to the other and prevent 
"chattering", are available on nearly all types as shown 
in the specifications. The mechanisms are mounted in 
bakelite cases of small size and pleasing appearance. 



Special cover screws, which can be removed only with a special wrench, 
can be provided to prevent tampering. 

These thermostats are made to operate on a small differential and con- 
sequently will, other conditions being favorable, provide accurate tem- 
perature control with minimum variations from the desired point. A 
sufficient number of types and varieties of instruments are available to 
provide proper control for any kind of heating, ventilating, or air con- 
ditioning system. Many "special" models are available, in addition to 
the standard ones listed here. Inquiries are solicited concerning any 
special applications. 



ROOM THERMOSTAT 




Uses: For wall mounting in spaces which are to be main- 
tained at usual room temperatures. 

Construction: Single unit, consisting of bimetal element, 
tongue, contacts, adjusting means, and detents (when speci- 
fied). Bakelite base, bakelite ventilated cover with thermom- 
eter. Three coded binding posts under base. Four screw holes 
in base for mounting. All instruments are made with adjustable 



U-shaped stops which can be set for high or low limit or for positive 
locked position. Positive Closing type will hold controlled valve(s) or 
damper(s) closed when set at minimum on scale. Positive Opening type 
holds controlled unit(s) open when at maximum setting. 
See also Duplex Thermostat, Two-Temperature Thermostat, Totally- 
Enclosed Room Thermostat, and Heater Thermostat for related types. 
Dimensions: 2j/g" wide, ^/% high, 1?4" deep. 



i" 



Part No. 


Thermometer 


Adjustment 


Detent 


Scale 


Differential 


Calibrated at 


*YDa 286 


Yes 


Outside 


Yes 


55°— 85° 


2° 


70° 


*YDa 287 


Yes 


Outside 


Yes 


40°— 70° 


2° 


55° 


YDa 290 


Yes 


Outside 


No 


55°— 85° 


\H° 


70° 


YDa 291 


Yes 


Outside 


Yes 


55°— 85° 


2° 


70 u 


c YDa 292 


No 


Inside 


No 


55°— 85° 


VA° 


70° 


°YDa 293 


No 


Inside 


Yes 


55°— 85° 


2° 


70° 


c YDa 294 


Yes 


Inside 


No 


55°— 85° 


1H° 


70° 


°YDa 295 


Yes 


Inside 


Yes 


55°— 85° 


2° 


70° 


YDa 296 


Yes 


Outside 


No 


40°— 70° 


iy 2 ° 


55° 


YDa 297 


Yes 


Outside 


Yes 


40°— 70° 


2° 


55° 


c YDa 298 


No 


Inside 


No 


40°— 70° 


i}4° 


55 c 


c YDa 299 


No 


Inside 


Yes 


40 Q — 70° 


2° 


55° 


c YDa 300 


Yes 


Inside 


No 


40°— 70 J 


vA° 


55° 


c YDa 301 


Yes 


Inside 


Yes 


40°— 70° 


2° 


55° 


tYDa 304 


Yes 


Outside 


No 


55°— 85° 


iy 2 ° 


70° 


jYDa 305 


Yes 


Outside 


Yes 


55°— 85° 


2° 


70° 


+ YDa 306 


Yes 


Outside 


No 


55°— 85° 


1#° 


70° 


+YDa 307 


Yes 


Outside 


Yes 


55°— 85° 


2° 


70° 



; 




TOTALLY-ENCLOSED ROOM THERMOSTAT 



Uses: For rooms or other enclosed spaces in which ex- 
tremely high relative humidity is maintained, or in which 
the air is very dusty. 

Construction: Identical with standard Room Thermostat 
except for cover, adjusting means, and seal. One-piece 



metal cover, gasket under edge. Internal adjustment same as stand- 
ard, with addition of a spring bronze strip, attached to element, which 
contacts cover to effect normal response to temperature changes. Base, 
binding posts, detents, etc., same as standard. 

Dimensions: 2j/g" wide, 5^s" bigh, 2%" deep. 



Part No. 


Thermometer 


Adjustment 


Detent 


Scale 


Differential 


Calibrated at 


°YDa 308 
°YDa 309 
°YDa 310 
°YDa 311 


No 
No 
Yes 
Yes 


Inside 
Inside 
Inside 
Inside 


No 
Yes 
No 
Yes 


55°— 85° 
55°— 85° 
55°— 85° 
55°— 85° 


iy° 

2° 

ik° 

2° 


70° 
70° 
70° 
70° 



* For 115 V., all others for 25 V 
-J- Positive opening switch. 



| Positive closing switch. 

° Lock Cover Screws — require special wrench YDa 41-2. 
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T-10 DATA SHEET 

Thermostats 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Temperature-Sensitive In 



Description 



struments for Controlling Motor-Operated ValveZrJa^npeTc^r^^ 



Etc. 




Uses: For controlling throttling type Valve Operators or 
reversible Damper Control Motors from room temperature or 
with slightly different construction, for controlling positive 
type motor units in •■Compensated Control" systems. 
Construction: Same as Room, Two-Temperature, or Duplex 
ihermostar, with addition of small resistance-heater unit 
inside case and beneath element. In Two-Temperature or 



HEATER THERMOSTAT 



Duplex Thermostat, heater ,s under "Day" element only. Heater con 
nected between White and Blue binding posts. On -Compensated Col" 
rrol system type, heater is connected between Red and a eparate bind- 
ing post (see literature describing -Compensated Control" system). 

K Same ^ COrreSPOnd '"* R -< ^-Temperature, or 




Adjustment Detent 



Outside 

Inside 
Inside 
Outside 

Inside 
Inside 
Outside 

Inside 

Outside 

Inside 
Outside 

Inside 
Outside 

Inside 
Outside 

Inside 
Concealed Shift 
Outside 

Inside 
Concealed Shift 
Outside 

Inside 
Concealed Shift 



Scale 



Cool— Warm 
Cool— Warm 
Cool— Warm 

Cool— Warm 
Cool— Warm 
55°— 85° 

55°— 85° 

Day Nite 

Cool-Warm 40°-70 : 

Cool-Warm 40 c '-70° 
Cool -Warm 40°-70° 

Cool-Warm 40°-70° 
55°-85° 40°-70° 



55°-85° 
Cool-Warm 



40°-70° 

40°-70° 



Cool-Warm 40°-70 c 

Cool-Warm 40°-70° 

Cool-Warm 40°-70° 

55°-85° 40°-70= 

55 G -85° 40°-7O° 



Control Point 

When Set at 

Center of Dial 



70 

70 
70 

70 

70° 

70° 

W 



Nite 
55 

55° 
55° 

55 
55° 

55° 

55" 

55° 
55° 
55° 
55° 
55° 



Heater Coil 

750 ohm. 

750 ohm. 

750 ohm. 

2000 ohm. 

2000 ohm. 
2000 ohm. 
2000 ohm. 

2000 ohm. 

750 ohm. 

750 ohm. 
2000 ohm. 

2000 ohm. 
2000 ohm. 

2000 ohm. 
750 ohm. 

750 ohm. 

2000 ohm. 

2000 ohm, 

2000 ohm. 

2000 ohm. 



Use- 



Reversible 
aYCg & cYBf 

Reversible 
eYCc & cYBc 



Compensated 
Control 



Reversible 
aYCg & cYBf 

Reversible 
eYCc & cYBc 

Compensated 
Control 

Reversible 
aYCg & cYBf 

Reversible 
eYCc & cYBc 



Compensated 
Control 



VARITHERM 



Uses: A special instrument for use in the ••Compen- 
sated Control" system to actuate a heater on the Heater 
Thermostat. 

Construction: Made in Duct and Surface types. Both 
B • . ,. tV P £S COnsist of bim «al element, one contact/and a stop 

Friction couplmg is used so that contact will be made or broken on a 
chmgc in temperature rather than at a chosen temperature point Acts as 




Part No. 

rYDj 273 

rYDj 274 
rYDj 275 
rYDj 281 
rYDj 282 
rYDj 283 
sYDp 276 
sYDp 277 



Adj. 

None 
None 
None 
None 
None 
None 
None 
None 



Maximum Temp. Diff. 



250 F 
250 F 
250 F 
250 F 
250 F 
250 F 
250 F 
250 F 



5° 

5° 
5° 
5° 
5° 
5° 
5° 
5 




Lock Cover Screws-require special wrench YDa 41-2. 



II 
Surface Type 



a single-pole single-throw switch with a stop to limit motion 
away from contact. Two coded binding posts. Duct type 
is threaded for mounting same as Duct Thermostat. Surface 
type is to be fastened to radiator. 

Dimensions: Duct type: Case: IH» diameter, \%» deep 
Element: 4" long. Surface type: 0? long, W „*£ 
l deep. 



Use 

Air 

Air 

Liquid 

Air 

Air 

Liquid 

Fastened to radiator 

Fastened to radiator 





Guard 


Inserted 


Element Guard 


Length 


Length 


None 




3" 


Perforated 


4" 


3" 


Closed 


4" 


3" 


None 




V 


Perforated 


4" 


3" 


Closed 


4" 


3" 



Remarks 



Single Circuit 

Single Circuit 

Single Circuit 

Includes rheostat bYZr 6 

Includes rheostat bYZr 6 

Includes rheostat bYZr 6 

Single Circuit 

Includes rheostat bYZr 6 






76 



I 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET T-10 

Thermostats 



Description 



Temperature-Sensitive Instruments for Controlling Motor-Operated Valves, Damper Control Motors, Relays, Etc. 



DUPLEX THERMOSTAT 



C It 




Uses: Same as Room Thermostat, but provides a means 
for automatic control (at the same or different tempera- 
tures) of two separate units of heating or cooling equip- 
ment from one instrument. Can be used, with external 
switching means, for two-temperature control of one unit. 

Construction: Two complete Room Thermostat mechan- 
isms on one base, under one cover, each with independent 



setting lever and scale and limiting adjustment. Two sets of three coded 
binding posts under base. Bakelite base, bakelite ventilated cover with 
thermometer. Four screw holes in base for mounting. 

See also Room Thermostat, Two-Temperature Thermostat, and Heater 
Thermostat for related types. 

Dimensions: 3^4" wide, (?/%' high, lj^" deep. 



Part No. 


Thermometer 


Adjustment 


Detent 


Scale 


Differential 


Calibrated at 










Day Nite 




Day Nite 


*cYDb 258 


Yes 


Outside 


Yes 


55°-S5° 40°-70" 


2° 


70" 55" 


cYDb 259 


Yes 


Outside 


No 


55° -85° 40°-70° 


iy 2 ° 


70° 55° 


cYDb 260 


Yes 


Outside 


Yes 


55°-85° 40°-70" 


1 


70° 55' 


°cYDb 261 


Yes 


Inside 


No 


55°-85° 40°-70° 


\H° 


70' 55" 


°cYDb 262 


Yes 


Inside 


Yes 


55 D -85° 40°-70° 
Summer Winter 


r 


70' 55" 
Summer Winter 


cYDb 269 


Yes 


Outside 


No 


70°-100° 55'-85" 


iX° 


85° 70" 


cYDb 270 


Yes 


Outside 


Yes 


70'-100° 55°-85" 


2' 


85" 70' 



TWO-TEMPERATURE THERMOSTAT 




Uses: For double-range control in rooms, office build- 
ings, schools, and other enclosed spaces requiring tempera- 
ture maintained at usual room temperature in the daytime 
or for a certain period, and at another temperature the rest 
of the time. 

Construction: Same as Duplex Thermostat, except that 
case contains a magnet operated change-over switch to 
put the control on one or the other of the two units select- 
ively. Change-over switch may be operated from central 



control station in building by momentarily energizing one of two 
electromagnets, or may be shifted at any time by hand, putting the 
desired unit in the control circuit. One set of three coded binding posts 
under base, also binding posts for shifting magnets. Four screw holes 
in base for mounting. Two setting scales inscribed "NITE" and "DAY". 
See also Room Thermostat, Duplex Thermostat, and Heater Thermostat 
for related types. 

Dimensions: V4" wide, (?/% high, 1%" deep. 



Part No. 


Thermometer 


Adjustment 


Detent 


Sea 


e 


Differential 


Calibrated at 










Day 


Nite 




Dav Nite 


cYDb 325 


Yes 


Outside 


No 


55 S5 


40°-70" 


1K° 


70' 55' 


cYDb 326 


Yes 


Outside 


Yes 


55°-85° 


40°-70" 


2" 


70° 55' 


"cYDb 327 


Yes 


Inside with 
Concealed Shift 


No 


55"-85° 


40°-70° 


iK° 


70' 55' 


°cYDb 328 


Yes 


Inside with 
Concealed Shift 


Yes 


55°-85° 


40"-70" 


2° 


70" 55' 


*cYDb 335 


Yes 


Outside 


Yes 


55'-S5° 


40'-70" 


2 


70' 55' 



SURFACE THERMOSTAT 




Uses: For pipes, tanks, etc. The Thermostat is to be 
strapped or clamped in contact with the outside surface. 
Construction: Single unit, consisting of disc element, 
tongue, contacts, and adjusting means. No thermometer. 
Black reinforced bakelite base and cover. Copper heat-col- 
lecting disc on bottom is connected to bimetal disc through 



copper stud, providing rapid response to temperature changes. Spring 
yield device prevents strain on tongue from extreme temperature varia- 
tions. Three coded binding posts on top of case. 

Dimensions: Case: 2)i" diameter, 2}i" deep. Overall height: 4%". 



Part No. 


Adjustment 


Detent 


Scale 


Differential 


Calibrated at 


aYDp 191 
aYDp 192 
aYDp 193 
aYDp 194 


Outside 
Outside 
Outside 
Outside 


No 
Yes' 
No 
Yes 


100°— 200° 
100°— 200' 
100°— 200° 
100°— 200° 


10' 
10' 

4° 
4° 


150° 
150° 
150 a 
150° 



For 115 V., all others for 25 V. 

Lock Cover Screws — require special wrench YDa 41-2. 



77 



T-1G DATA SHEET 

Thermostats 



Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Description 



Temperature-Sensitive Instruments for Controlling Motor-Operated Valves, Damper Control Motors, Relays, Etc. 



IMMERSION THERMOSTAT 



Uses: For pipes, tanks, etc., containing liquids. The 
sensitive element of the Thermostat is contained in a 
tube which is to be immersed in the liquid. 

Construction: Identical with standard Duct Thermo- 
stat, except that the element guard is a closed tube. 
A phosphor bronze split sleeve attached to the element 
contacts the inside of the guard tube to improve the heat 
transfer. For more rapid heat transfer and response, the 
tube is partially filled with mercury and suitably sealed (material of some 




parts is changed, to avoid attack by the mercury). Mercury Filled type, 
with addition of wick and moistener on element guard, used to control 
wet-bulb temperature and called a Wet-Bulb Thermostat. Spring yield 
device prevents strain on tongue from extreme temperature variations. 
Mounted by screwing into pipe fitting, threaded hole, or flange 04" 
pipe thread). 
See Duct Thermostat and Furnace Thermostat for related types. 

Dimensions: Case: 2%" wide, 5" high, l>i" deep, K" clearance at 
back. Element, with guard: %" diameter; length according to range. 



Part No. 



fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 
fYD 



110 
111 
112 
113 
114 
115 
L43 
14-1 
145 
146 
149 
] 50 
L53 



fYDj 154 

fYDj 155 

fYDj 156 

fYDj 167 

fYDj 168 



a a i 



Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 
Outside 

Outside 

Outside 

Outside 

Outside 

Outside 



Detent 



No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
\o 

Yes 
No 

Yes 

No 

Yes 

No 

Yes 



Scale 



90°— 210° 

90°— 210° 

90°— 210° 

90°— 210° 

70°— 190° 

70°— 190° 

230°— 390° 

230°— 390° 

230°— 390° 

230°^390 Q 

130°— 290° 

130°— 290° 

90°— 210° 

90°— 210° 

90°— 210° 

90°— 210° 

35°— 75° 

35°— 75° 



Dili. 



3 

3 

3° 

3 

3° 

3° 

3 

3° 
20 
20° 

3° 

3 

3 

3 

3° 

3° 

2° 

2° 



Cal. At 



150° 
150° 
150° 
150° 
130° 
130° 
310° 
310° 
310° 
310° 
210° 
210° 
150° 

iso- 
iso 

150° 
55° 

55° 



Element Guard 



Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

Closed 

Closed 

Closed 

Closed 

Closed 



Guard 
Length 



4" 

4" 
6" 
6" 
4" 
4" 
4" 
4" 
4" 
4" 
4" 
4" 
■!" 

4" 

6" 

6" 

6" 

6" 



Inserted 
Length 



3" 
3" 
5" 
5" 

3" 
3" 
3" 
3" 
3" 
3" 
3" 
3" 

3" 

5" 

5" 

5" 

5" 



Use 



Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 
Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 



Remarks 



High Heat 
High Heat 
High Heat 
High Heat 

Mercury filled. For mounting on 
horizontal surface. 
Mercury filled. For mounting on 
horizontal surface. 
Same as fYDj 153 but for mount- 
ing on vertical surface. 
Same as FYDj 154 but for mount- 
ing on vertical surface. 
Mercury filled. May be used for 
Wet-Bulb Thermostat. For mount- 
ing on vertical surface. 
Mercury filled. May be used for 
Wet-Bulb Thermostat. For mount- 
ing on vertical surface. 



WET-BULB THERMOSTAT 




Uses: For controlling wet-bulb temperatures in 
ducts, chambers, or passages. 
Construction: A standard Mercury Filled Ther- 
mostat for mounting on a vertical surface (see 
Immersion Thermostat) is used with the bottle, 
bracket, and felt wick illustrated. The thermo- 
stat tube is inserted into the duct or chamber and 
kept wet with water supplied from the bottle to 
the wick which is slipped over the end of the 
thermostat tube. The bottle being on the outside 



of the duct is easily refilled with water. 



Part No. 


Description 


aYDj 33 
aYDj 43-1 
aYT)j 226-1 
aYDj 229-1 
fYDj 167 or 168 


Thermostat Mounting Bracket 

Bottle Holder 

Wick 

Bottle 

Mercury Filled Thermostat to be used with above. 

See Immersion Thermostat 



FURNACE THERMOSTAT 



Uses: For bonnet of warm air furnace. 

May be used as operating control or as 

limit safety switch. 

Construction: Same as Duct Thermostat, except bimetal 




element is shorter and placed on end of extension tube (without guard) 
to bring it well into warm air chamber. Swiveling flange mounting 
holds instrument at desired angle. 

Dimensions: Case: Same as Duct Thermostat. Element projection- 
9W. 



Part No. 


Adjustment 


Detent 


Scale 


Differential 


Cal. At 


Element Guard 


Inserted Length 


fYDj 151 
fYDj 152 


Outside 
Outside 


No 
Y r es 


100°— 400° 
100°— 400° 


60° 
60° 


250° 
250° 


None 
None 


10" 
10" 
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DUCT THERMOSTAT 



: 



Uses: For ducts, chambers, or other closed passages 
or containers for air, vapor, or gas. Thermostat is in- 
rtv^^serted through wall of chamber or passage. 

Construction: Single unit, consisting of helical bimetal 
element, tongue, contacts, adjusting means, and detents 
(when specified). No thermometer. Element projects 
into chamber, with perforated guard. Mechanism is in heat-resistant 
bakelite case on outside. Three coded binding posts outside case. Spring 




yield device on tongue prevents strain from extreme temperature varia- 
tions. On Rust-Resistant type, all exposed parts, except bimetal element, 
are made of bronze and a baffle plate prevents escape of vapor into the 
case. Mounted by screwing into threaded hole CH" pipe thread) or flange. 
See Immersion Thermostat and Furnace Thermostat for related types. 

Dimensions: Case: 2%" wide, 5" high, lj4" deep, }4" clearance at 
back. Element with guard: %" diameter; length, according to range. 

















Guard 


Inserted 




Part No. 


Adjustment 


Detent 


Scale 


Diff. 


Cal. At 


Element Guard 


Length 


Length 


Use 


fYDj 100 


Outside 


No 


40°— 160° 


3° 


100° 


Perforated 


4" 


3" 


Air 


fYDj 101 


Outside 


Yes 


40°— 160° 


3° 


100° 


Perforated 


4" 


3" 


Air 


fYDj 102 


Outside 


No 


Locked 


3° 


35° 


Perforated 


4" 


3" 


Fresh Air Duct 


fYDj 103 


Outside 


Yes 


Locked 


3° 


35° 


Perforated 


4" 


3" 


Fresh Air Duct 


fYDj 104 


Outside 


No 


50°— 90° 


2° 


70° 


Perforated 


4%" 


3?f 6 " 


Air 


fYDj 105 


Outside 


Yes 


50°— 90° 


2° 


70° 


Perforated 


4?i 6 " 


3?i 6 " 


Air 


fYDj 141 


Outside 


No 


230°— 390° 


3° 


310° 


None 




3" 


Air Ducts 


fYDj 142 


Outside 


Yes 


230°— 390° 


3° 


310° 


None 




3" 


Air Ducts 


tfYDj 157 


Outside 


No 


90°— 210° 


3° 


150° 


Perforated 


6" 


3" 


Vapor 


tfYDj 158 


Outside 


Yes 


90°— 210° 


3° 


150° 


Perforated 


6" 


3" 


Vapor 


tfYDj 161 


Outside 


No 


40°— 160° 


3° 


100° 


Perforated 


6" 


3" 


Vapor 


tfYDj 162 


Outside 


Yes 


40°— 160° 


3° 


100° 


Perforated 


6" 


3" 


Vapor 


tfYDj 163 


Outside 


No 


35°— 75° 


2° 


55° 


Perforated 


6" 


3" 


Vapor 


tfYDj 164 


Outside 


Yes 


35°— 75° 


2° 


55° 


Perforated 


6" 


3" 


Vapor 


tfYDj 169 


Outside 


No 


45°— 85° 


2° 


65° 


Perforated 


10" 


9" 


Fruit Storage 


tfYDj 170 


Outside 


Yes 


45°— 85° 


2° 


65° 


Perforated 


10" 


9" 


Fruit Storage 



AIR STREAM THERMOSTAT 



; 



Uses: In unit ventilators or duct systems for 
heating or cooling. Has long tubular element 
which extends across entire width of air stream 
hand responds to average temperature. Often used 
as a pilot to prevent temperature of air dropping 
below a certain minimum. 

Construction: Single unit, consisting of tubu- 
lar element, tongue, contacts, and adjusting means (on adjustable type). 
No thermometer. Temperature-sensitive element consists of l /i" alum- 
inum tube enclosing }4," invar rod, the two being fastened together at 




one end. Sheet-metal case containing contact points is attached to other 
end of invar rod. Movement of free end of aluminum tube moves tongue 
through spring yield device which prevents strain from extreme tempera- 
ture variations. Three coded binding posts outside case. aYDr 213 or 
aYDr 214 is mounted by bracket on duct, aYDr 210 or aYDr 211 is laid 
on top of coil. Element has rapid response due to large surface and free 
circulation. Available any length from 20" (overall) up. 

Dimensions: Case: AY% l° n g, lf^" wide, Y% deep. Element: }4" diam- 
eter, length as required. 



Part No. 


Adjustment 


Scale 


Differential 


Calibrated At 


Overall Length 


aYDr 210 
aYDr 211 
aYDr 213 
aYDr 214 


External 
None 
External 
External 


30°— 110° 

30°— 110° 
30°— 110° 


6° 
6° 
6° 
6° 


70° 
70° 
70° 
70° 


20^" 
20K" 
20^" 
30" 



t Rust Resistant. 
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u. H MICROTHERM 

Microtherm, a „d associated controls, produces a 
truly proportioning type of modulating control 
Uses: For accurate control of throttling or Drooor- 
loning valves or dampers, greatly reducing anfpTss - 

a h£h rat 7Tu ** ^^ ° { * deVlce *** ™ 
be co tmltd f lnge '" tem P eratur e and which is to 
DC con ti oiled from a point where the circulation and 

eg., Unit Vcntil STSSSETE * ^ th ™ Cat ' iS «£S^^ 
water supp lv con to led f om i IZ * ^ ^ chcrmostar .' "chiJlcd 
reheater cmi control! cd If o m a mom Z- *' ^ "^ ^ th «™ost«; 
stalled in the return air Zt For conSi^f' ** J"™ "*' In " 

Micro,5Je b ^r^:^: n ^P^rSitS 1Cr ^ k"* 1 



^nt^p; -tivet&^r sri s M Wc no ad ™* c * 



_JPype 
Room 
Room 
Room 
Room 
Duct 
Duct 
Duct 

Immersion, Mercury filled 
Immersion, Mercury filled 
Immersion, Mercury filled 



insure rapid heat transfer partially filled with mercury to 

^/a i-icaiaucc at Dack. hlement wirh mnrJ. 7/" j- i , 

according to range. ' g " ^ diameter; length 




Part 


No. 


bYDt 


121 


bYDt 


12? 


bYDt 


121 


bYDt 


124 


cYDt 


125 


cYDt 


126 


cYDt 


127 


cYDt 


128 


cYDt 


129 


cYDt 


no 



Two Temp, with Heater 
Control Point with Heater 



Note: 



Yes 


Outside 


Yes 


Outside 


Yes 


Outside 


Yes 


Outside 


No 


Outside 


No 


Outside 


No 


Outside 


No 


Outside 


No 


Outside 


No 


Outside 



"All types of M.crotherms must be mounted on a verticai surface. 



50°-90 ! 

90°-50° 
-80° 50°-90° 

90°-50° 
50°-90° 
90°-50° 
40°-160° 
35 D -75° 
75-35 
90°-210° 




THERMOSTATIC ADJUSTER 

Uses: For shifting the control point of 
a thermostat or system in response to a 
change in some other temperature, usually 
outdoor temperature. 
Potentiometer Type: 



. Provides a means 
for automatic control of an air condition- 
ing system so that the indoor temperature 

only Room t vpe Con ml P Po r Th" ??* ™ "^ thcrmosta «- Notc- 
tiometer t^ZfJ™!^*™ " n be " Sed ™ h ** ^n- 

d^d^<£*& I " leanS fol ' the automatk -decdon of a 
Periods of a cA^SS*^ £ ^TrL^^S 



Part Number 
liYDs U7" 

aYDs 

bYDs 

bYDs 



US 
119 
120 



can be open for corresponding outdoor temperature ranees 
SSn^SSS^Tf^^^ 01 S Extended bi- 

S 5 w,tT con M cts ' and ad i usting means simikr to Du " 

am of 7 nnS,? ;i1- T CrS e " 10t0r Sh,fts the COtuacc P0i«s and the 
o the bS e lem J* I ^'^ " "T" 1 * t0 temperature change 
rJll DUlletal dement. A change in outside temperature of 27 F move, 
the rheostat arm from one limit to the other T,i. r?A 

Dimensions: Case, 12%" wide, 6><" high, & A » deep, ^ clearance 
Element with Guard: %» diameter, 6" or 24" long. 



Motor 
25 V, 60 Cy 

25 V, 60 Cy 
25 V, 60 Cv 
25 V, 60 Cv 



Tube 

ir 

6" 
24" 



Range of Adjustme nt 

80F to 120 F 

80 F to 120 F 

-20Fto 80 F 

-20 F to 80 F 




Type 
Potentiometer 
Potentiometer 
21-Point Switch 
21 -Point Switch 




Uses: For automatically shifting the control point in ar - 

used a wi r h V p h ° Utd ° 0r ^P^Lc changes, fi ToSy t 
used with Potentiometer type Thermostatic Adjuster \l 
many as eight Control Point Thermostats, can £ controlled 
control n T f heni ;° SCatlC Ad J USter - P'^ticularlv adapted to he 
vari« \ r C ° S T KmS S ° that ind ° 0r ^mperatures mav be 
1 anges llatICallV '" Pr ° P ° rti0n t0 ° Utdoor temperature 



CONTROL POINT THERMOSTAT 



de g rees deSreeS " 0Utd00 ' tem P™-1 vary' over a range T 2 " 
^o^^r^. 1 ^ 1 "" 5 thC COnrr0i P° int d — d ** —imum 



Dimensions: 2^" wide, 9A" high, \i/ A " deep. 




85° 

85° 






B«r ber .CoI man conW e, u , pmenf ,. ^ fls standard ~ " ^~ ~ ^ * 
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Motor-Operated Valves 



Disc 


Sizes 


Type 


Composition 


»*,*', i", iMMfc',2' 


Packless, Single Seat, Pos. & Rev. 



GENERAL DESCRIPTION 




Patterns: }4" to 2", angle 
right hand, left hand, 
straightway patterns 
with radiator ends (union 
and nipple);1^4" and lyi" 
only, globe pattern, 
screwed ends. (On J/2" to 
2" sizes, angle pattern 
furnished unless other- 
wise specified on order.) 
Materials: Brass body and 

trim. 
Finish: Nickel plate, 
polished hexes. Positive 
motor-operator has bake- 
lite or zinc alloy cover; 
reversing operator has 
zinc alloy case. All ex- 
posed steel parts zinc- 
cadmium plated. 
Disc: Renewable composition, steam type standard. Spec- 
ial disc for various fluids. Throttling nuts additional 
on special order. 
Seat: Brass. 

Packing: Metal bellows (see drawing). 
Motor-Operator: Positive type for shut-off service. Re- 
versing type for regulating (throttling) and shut-off. 
Detachable as a unit. 
Operation: Positive Type cYBa and YBa: Unidirec- 
tional Barcol shaded pole induction motor drives plunger 
cam bv reduction gearing (see drawing). Cam raises and 



Packless valve, angle 
pattern with radiator ends. 
Illustration across page 
shows disassembly of same 
valve. 



lowers plunger by two-roller follower, opening 
and closing valve. Pressure of disc on seat when 
closed imposed by spring in plunger yoke 
assembly. Automatic cam-operated switches 
govern accurate stopping at ends of stroke. 
Auxiliary switches relay indication of posi- 
tion to successive apparatus. Motor-operator 
stops at open and closed positions. 

Operation: Throttling Type cYBf: Same 
general method, except reversible type motor. 
Motor unit enclosed in oil-filled die cast metal 
case. External speed adjustment provided. 
Motor-operator will stop and hold valve at 
any intermediate position, opening or closing 
further as required. 

Control: Three wire low-voltage thermostat, 
single-pole double-throw switch, or equivalent. 

Installation: Will operate properly in any posi- 
tion. Unit Heater type can be operated in 
vertical position only. 

Power Requirements: 25 volt, 60 cycle, AC. 
Motor-operators for other voltages and fre- 
quencies on special order. Change in rated 
voltage does not alter characteristics of op- 
erator. Change in rated frequency alters speed 
in relation of new frequency to 60 cycles per 
second, but not in direct ratio. Units for 25 
cycle service have approximately ,' 4 the no- 
load speed of 60 cycle units. 




DIMENSIONS 






-45fc"- 




cYBa OPERATOR 



YBa OPERATOR 




YBa OPERATOR 

UNIT HEATER TYPE 



A 

F 



&A' 



5%*- 



3h" 




■4*%i >~ 

cYBf OPERATOR 



G 



i\ 


K _ 


*E~ 


1 
T 


t 








l 






1_ 




NOM. 
SIZE 


A 


B 


C 


D 


E 


F 


G 


H 


K 


L 


M 


N 


•/£ 


600 


650 


925 


7.85 


3,00 


.94 


1.12 


.62 


1.37 








3/A 


6.00 


6.50 


9.Z5 


7.8S 


2.B7 


.94 


1.19 


.75 


1.62 








1 




6.69 


9.44 


8.04 


3.00 


1.12 


1.50 


1.00 


1.87 








\V& 




6.88 


9.63 


8.23 


3.50 


1.31 


1.62 


1.12 


2.06 


4.1 z 


2D6 


2.44 


Wsl 




7.26 


I0O0 


860 


3.75 


1.69 


1.87 


1.25 


231 


4.62 


2.31 


2.94 


2 




7.69 


1043 


9.04 


437 


2.12 


2.25 


1.50 


2.69 









ANGLE 



STRAIGHTWAY 




RIGHT HAND 



LEFT HAND 
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Type 



Packless, Single Seat, Pos. & Rev. 



Sizes 



Disc 



Composition 



Uses: Packless (metal bellows) valves are for all kincj of low 
pressure (up to 10 lbs.) service. 

The radiator types are used primarily on steam radiators of direct 
radtauon heating systems, which are usually low pressure installations 
1 nev can also be used on low pressure steam coils in small indirect radia- 
tion heating systems, and on processing units such as automatic auto- 
claves, kettles, steam tables, steam cabinets, etc. Small valves of this 
type are widely used on various types of unit ventilators and other cabinet 
type heaters. They are also useful on automatic humidifiers and air con- 
ditioning cabinets where control of low pressure steam is needed. 

With the substitution of a special cover in which a high-voltage 
mercury tube switch is incorporated, a positive valve of this,tvpe may be 
used on a unit heater for multiple operation of supply valve and fan 



The mercury tube switch is operated by an extension of the valve plunger 
and acts as a relay to turn on the fan of the unit heater when the valve 
opens. 

All these packless valves, with special discs, can be used on gas 
air, etc., as long as the pressure does not exceed 10 lbs. per sq. in which 
is the rated limit of the bellows packing member. 

Microvalve: All reversing operators can be ordered as Microvalves 
by adding the suffix M to the part number. For example, cYBf 35 0-M. 

If the Microvalve is to be used in a reversing series combination with 
other Micro units, add the suffix R. For example, cYBf 354-MR Note- 
Valve Operator must be selected with auxiliary switches arranged for 
reversing series. 



SPECIFICATIONS 





































Item 


Size, 
In. 


Type 


Material 


Pressure, 
Lbs./Sq. In. 


Approx 
Lift, 
In. 


Service 


Motor 
Type 

Pos. 


Input 


Shading 

Coil 
Current 
Amps. 


Average 
Sec. /Stroke 


Std. 

Operator 

Part 

No. 




Static 


Diff. 


Running 


Idle 






Amps 


Watts 


Amps 


Watts 




K 


Packless 


Brass 


Brass 


10 


10 


he, 


S 


2.2 


27.5 








5 


cYBa 490 


2 
3 


H 


Packless 


Brass 


Brass 


10 


10 


7 32 


S 


Pos. 


2.2 


27.5 






— 


5 


cYBa 492 


i 


Packless 


Brass 


Brass 


10 


10 


% 


s 


Pos. 


2.0 


25 








4 


YBa 408 


4 


IK 


Packless 


Brass 


Brass 


10 
10 


10 


% 


s 


Pos. 


2.0 


25 









4 


YBa 412 


5 


iK 


Packless 


Brass 


Brass 


10 


7 1G 


s 


Pos. 


2.0 


25 








10 


YBa 416 


6 


2 


Packless 


Brass 


Brass 


10 


10 


% 


s 


Pos. 


2.0 


25 








10 


YBa 418 


8 


H 


Packless 


Brass 


Brass 


10 


10 


'32 


S & R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 350 


9 


l 


Packless 


Brass 


Brass 


10 


10 


7 r 2 


S & R 


Rev. 


1,6 


20 


15 


17 


35 


100-1000 


cYBf 350 
cYBf 351 


10 


IX 


Packless 


Brass 
Brass 


Brass 


10 


10 


U 32 


S & R 


Rev. 


1.6 


20 


1.5 


17 


-35 


100-1000 


11 


iK 


Packless 


Brass 


10 


10 


% 


S &R 


Rev. 


1.6 


20 


1.5 


17 


■ 35 


100-1000 


cYBf 352 


12 


2 


Packless 


Brass 


Brass 


10 


10 


?>G 


S &R 


Rev. J 


1.6 


20 


1.5 17 


.35 


100-1000 


cYBf 353 



EXPLANATION OF TABLE 



Item: This number is for cross-reference to other data lists. 
Size: Nominal pipe size. 

Type: Brief description for general classification. 
Material: "Trim■• includes seat, disc holder, and stem. 

Pressure: Static pressure applies to valve bodv; differential pressure 
is that against which valve will close tightly. ' pressure 

Approx. Lift: Distance disc is raised off seat in open position. 

Service: "S" shut-off; "R" regulating (throttling). 

Motor Type: Whether positive (unidirectional) or reversible. 

Input: Principal electrical data of motor-operator. 

NOTE: ANGLE PATTERN VALVES SHIPPED ON ALL 

ORDERS UNLESS OTHERWISE SPECIFIED. 

RETURNED MATERIAL 

When material is returned to us under circumstances over which we 
have no control, there will be a re-stocking charge of not Jess than 10% 
of the net selling price. 

All shipments of material for repair or replacement must be sent with 
carrying charges prepaid. 



Shading Coil Current: Applies only to reversible motor. Is current 
which must be carried by thermostat or other control switch used 
with reversing valve. 

Average Sec/Stroke: Time required to run from open to closed 

u* 7 C 7 rS f' M °V han ° nc number > as 100-1000, means operator" 
has speed adjustable between 100-1000 sec/stroke. 

Std Operator Part No.: This one furnished unless special require- 
ments make it unsuitable. Large variety of auxiliary swkc i 
arrangements available. " s " ltcmn S 



Barber-Colman control equipment is listed 



The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 

Thermostats, all kinds Three-way Valves 

Hygrostats Solenoid Valves 

Single Seat Packed Valves Butterfly Valves 

Semi-Balanced Packed Valves Damper Control Motors 
Full-Balanced Packed Valves Positive or Reversing 

Throttling Valves 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



as standard by the Underwriters' Laboratories 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-20 

Motor-Operated Valves 



Disc 



Renewable Composition 



Sizes 



Va", «", H'.KM*. 154', 154*. 2\2y 2 '\y 



Type 



Packed, Single Seat, Pos. & Rev. 



GENERAL DESCRIPTION 




Single seat packed valve, 

globe pattern, screwed 

ends, with positive YBa 

motor-operator. 



Patterns:GIobe and angle, screwed ends 
Q4" to 3") or flanged ends Q4" to 3")- 
Radiator, with union nut and nipple, 
angle only (K" to 2"). 
Globe pattern furnished unless otherwise 
specified on order. 
Material: Brass body and trim. 
Finish: }4" to 3", dull bronze, ground 
hexes; YBa operator has bakelite or zinc 
alloy cover; fYBa operator has zinc alloy 
base with black metal cover, cYBc op- 
erator has steel frame and zinc alloy 
motor case. All exposed steel parts are 
zinc cadmium plated. 
Disc: Renewable composition, steam type 
standard. Special discs for gases and liquids. Throttling nuts furnished 
as standard on reversible steam valves up to 2", additional on others. 
Seat: Brass, integral with valve bodv. 

Motor-Operator: Positive type for shut-off service. Reversing type 
for regulating (throttling) and shut-off. Detachable as a unit. Bear- 
ings of motor and first gear reduction on YBa and fYBa operators 
are oil-impregnated bronze. Plain bronze bearings on motor of cYBc 
and cYBf operators. Other bearings of hardened steel alloy. All 
geats are machine cut and heat treated. 
Operation: Positive Type motor-operator stops only at open and 

closed positions. 
YBa: Unidirectional Barcol shaded pole induction motor drives 
plunger cam by reduction gearing (see illustration). Cam raises and 
lowers plunger by two-roller follower, opening and closing valve. 
Definite pressure imposed on disc by spring in plunger yoke assembly 
when valve is in closed position. Auto- 
matic cam-operated switches positively 
govern stopping at ends of stroke. Aux- 
iliary cam-operated switches relay con- 
trol circuit to successive apparatus. 
fYBa: Similar to YBa in construction, 
appearance and operation, but due to its 
larger motor and heavier gear train it is 
«" considerably more powerful. This op- 

erator is particularly adaptable to high 
pressure valves requiring fast operation. 
cYBa: Reduction gearing and motor of 
this operator is oil-immersed and is used 
on the larger valves, items 21 and 22. 
It is larger, more rugged, and operates 
slower. The principle of operation is 
the same as operators previously de- 
scribed, but the construction is notice- 
ably different. 

Reversing Type oil-immersed motor- 
operator will stop and hold valve at any 
intermediate position, opening or closing 
further as required. 
cYBf: Reversing motor unit is enclosed in oil-filled die cast metal 

case. Externally controlled speed adjustment is provided. 
cYBc: This operator is oil-immersed and is used on the larger 
valves, items 31 and 32. It is larger, more rugged, and operates slower. 
The principle of operation is the same as operators previously described, 
but the construction is noticeably different. 
Control: Three wire low-voltage thermostat, single-pole double-throw 
switch, or equivalent. Detent tvpe thermostat must be used with 
fYBa operator. 




Single Seat packed valve, 

globe pattern, screwed 

ends with reversing cYBc 

motor-operator. 




Single seat packed valve, 

angle pattern, screwed 

ends, with reversing cYBf 

motor-operator. 



Installation: Motor-operated valves may 
be installed in any position. However, 
with oil immersed units, it is preferable 
to make the installtion with the oper- 
ator above the valve body. 
Pressure ratings on valves are for pressure 
under the disc. 

Power Requirements: 25 volt, 60 cycle, 
AC except as noted in specifications. 
Motor-operators for other voltages and 
frequencies on special order. Change in 
rated voltage does not alter character- 
istics of operator. Change in rated fre- 
quency alters speed in relation of new 
frequency to 60 cycles per second, but 
not in direct ratio. Units for 25 cycle 
service have approximately )4 the no- 
load speed of 60 cycle units. 

USES: These valves are suitable for the 
control of steam, water, gas or oil. For 
allowable pressures, see specifications. 

Positive packed valves are commonly used on hot water heating 
systems, the radiator type being made especially for this purpose. 
They are also especially adaptable to the control of central steam 
systems in residences and commercial buildings. Positive valves are 
also extensively used in air conditioning or blast systems on. heating 
or cooling coils, air washers, spray nozzles, etc., where shut-oft 
service only is required. 

Single seat reversing tvpe valves may be used for some types of throt- 
tling service, but for best results the semi-balanced type should be 
used. See data sheet V-80. 

Both the positive and reversing type 
have manv applications in the control of 
commercial and industrial processes. A 
few of the many uses include : the control 
of gas supply lines to heat treating 
furnaces and lead pots; steam and water 
supply lines to bottle washers, pasteur- 
izers, and autoclaves; and steam supply 
lines to water heaters and water storage 
tanks. 

All motor-operated valves may be con- 
trolled either automatically by thermo- 
stats, hvgrostats, relays, time-switches, 
etc., or bv manually operated switches 
from a remote point. 




Single Seat packed valve, 
angle pattern, screwed 
ends, with positive fYBa 
motor-operator. 



YBa and fYBa operators are not designed 
for continuous service or for intermittent 
service where valve must open and close 
more than ten times per hour. For con- 
tinuous operation a special positive oil-immersed operator should 
be used. 

Microvalve: All reversing operators can be ordered as Microvalves 
by adding the suffix-M to the part number. • For example, cYBf 
350-M. 

If the Microvalve is to be used in a reversing series combination with 
other Micro units, add the suffix R, For example, cYBf 354-MR. 

Note: Valve Operator must be selected with auxiliary switches ar- 
ranged for reversing series. 
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V-20 DATA SHEET 

Motor-Operated Valves 



Type 



Packed, Single Seat, Pos. & Rev. 



Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Sizes 



W,WM\U" t l", 154', IK*, 2", 214", 3" 



Disc 



Renewable Composition 



DIMENSIONS 




5 3 /a" 




cY5f 0P6fWOP, 



cV6c 0P£RATOP, 



k-D-i 



-G~ l 







OLO0>t 5CI\-0 ANGLt SCIVD ANOU RADIATOR 6L06£ RAK6ED AN6Lt FLANGtD 



4%3 



VE>a OP£IWOf\ 




Q 



6" 



-RiTL 




?w 



10%" 




N - NO. OF &OLTS 
M = 5IZ£ OF BOLTS 
50LT HOLcLS 5TRADDL£ CdNTtftLINt 



fYBa OPffcATOft 



NOM. 
5IZ£ 

»/4 



3 /a 



'/2 



»/4 



'A 



l«/2 



2V Z 



A 



79! 



7.91 



793 



793 



799 



8.02 



aio 



ai3 



B 



9.25 



925 



927 



927 



933 



936 



9.44 



947 



c 



D 



2.00 



231 



2.68 



3.16 



3.7S 



4.25 



425_ 
5.75 



14.736.75 
14.75! 5.00 



L 



95 



.12 



.26 



.49 



.72 



204 
2.29 



.06 



97 
.15 



1.34 



1.56 
1.86 



2772.51 



3.10 293 



a 



3.6213431381 



G 

^94 



1.06 
1,25 



.69 



2.09 2.IS 



325 



H 



2.56 



1.43300 



200 400 



438 



269,5.25 



3.75 



3.504.38 



481 



750 



K 



3.87 



4.25 



4.62 



5.505.00 



650600 



700 



6.671750 



.34 



M 



'/ 2 



351 '/ 2 
■41 V2 
AA V 2 



50 



36 



.62 



v 8 



£ / 



N 



O 



2.75 



3.12 



3.50 



387 



475 



55Q43I 



244 



256 



23612.14 



Q 



1231 



3.181242 



3.75,12.56 



12.59 



600462.1273 



NOTE: GLOBE PATTERN VALVES SHIPPED ON 
ALL ORDERS UNLESS OTHERWISE SPECIFIED. 

RETURNED MATERIAL 

When material is returned to us under circumstances over 
which we have no control, there will be a re-stocking charge of 
not less than 10% of the net selling price. 

All shipments of material for repair or replacement must be 
sent with carrying charges prepaid. 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-20 

Motor-Operated Valves 



Disc 


Sizes 


Type 


Renewable Composition 


M",&V/ 2 ",.M", i", 154', 154',2',254», 3" 


Packed, Single Seat, Pos. & Rev. 















SPECIFICATIONS 














Item Size, 


Type 


Material 


Pressure, 
Lbs./Sq. In. 


Approx. 

Lift, 

In. 




Input 


Shading 

Coil 
Current, 
Amps. 


Average 
Sec/Stroke 


Std. 

Operator 

Part 

No. 


Service 


Motor 
Type 


Running 


Idle 


Body 


Trim 


Static 


Diff. 




in. 


A nips. 


Watts 


Amps. 


Watts 


13 


K 


Single Seat 


Brass 


Brass 


150 


150 


% 


S 


Pos. 


2.0 


25 








20 


YBa 422 








14 


% 


Single Seat 


Brass 


Brass 


150 


150 


7 


S 


Pos. 


2.0 


25 








20 


YBa 422 








15 


x 


Single Seat 


Brass 


Brass 


150 


150 


»»2 


S 


Pos. 


2.0 


25 








20 


YBa 424 








16 


X 


Single Seat 


Brass 


Brass 


150 


100 


m. 


S 


Pos. 


2.0 


25 








20 


YBa 424 








17 


1 


Single Seat 


Brass 


Brass 


150 


70 


% 


s 


Pos. 


2.0 


25 








20 


YBa 424 








185 


1 


Single Seat 


Brass 


Brass 


150 


150 


H 


S 


Pos. 


2.2 


28 








35 


fYBa 741 








fl91 


1 


Single Seat 


Brass 


Brass 


150 


150 


% 


S 


Pos. 


0.5 


28 








35 


fYBa 742 








18 


iH 


Single Seat 


Brass 


Brass 


150 


40 


?16 


s 


Pos. 


2.0 


25 








20 


YBa 420 








186 


iK 


Single Seat 


Brass 


Brass 


150 


150 


% 


s 


Pos. 


2.2 


28 








35 


fYBa 743 


|192 


iK 


Single Seat 


Brass 


Brass 


150 


150 


% 


s 


Pos. 


0.5 


28 








35 


fYBa 744 








19 


iX 


Single Seat 


Brass 


Brass 


150 


25 


Kg 


s 


Pos. 


2.0 


25 








20 


YBa 420 








187 


IX 


Single Seat 


Brass 


Brass 


150 


120 


% 


s 


Pos. 


2.2 


28 








35 


fYBa 743 








|193 


IX 


Single Seat 


Brass 


Brass 


150 


120 


% 


s 


Pos. 


0.5 


28 








35 


fYBa 744 








20 


2 


Single Seat 


Brass 


Brass 


150 


10 


9/ 
/I6 


s 


Pos. 


2.0 


25 








20 


YBa 420 








188 


1 


Single Seat 


Brass 


Brass 


150 


70 


% 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








tl94 


2 


Single Seat 


Brass 


Brass 


150 


70 


7 A 


s 


Pos. 


0.4 


23 








95 


fYBa 752 








21 


2K 


Single Seat 


Brass 


Brass 


150 


50 


Vs 


s 


Pos. 


2.3 


30 








75 


cYBc 450 








189 


IX 


Single Seat 


Brass 


Brass 


150 


45 


7 A 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








|195 


iX 


Single Seat 


Brass 


Brass 


150 


45 


Vs 


s 


Pos. 


0.4 


23 








95 


fYBa 752 








22 


3 


Single Seat 


Brass 


Brass 


150 


35 


Vs 


s 


Pos. 


2.3 


30 








75 


cYBc 450 








190 


3 


Single Seat 


Brass 


Brass 


150 


30 


14 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








|196 


3 


Single Seat 


Brass 


Brass 


150 


30 


Ve 


s 


Pos. 


0.4 


23 








95 


fYBa 752 








23 


X 


Single Seat 


Brass 


Brass 


150 


150 


Vtl 


S&R 


Rev. 


1.6 


20 


1.5 


17 


35 


100-1000 


cYBf 350 


24 


H 


Single Seat 


Brass 


Brass 


150 


150 


Ik 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 350 


25 


X 


Single Seat 


Brass Brass 


150 


150 


% 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 351 


26 


H 


Single Seat 


Brass 


Brass 


150 


100 


U ::: 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 351 


27 


i 


Single Seat 


Brass Brass 


150 


70 


% 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 351 


28 


IK 


Single Seat 


Brass 


Brass 


150 


40 


% 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 353 


29 


IX 


Single Seat 


Brass 


Brass 


150 


25 


% 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 353 


30 


2 


Single Seat 


Brass 


Brass 


150 


10 


%> 


S&R 


Rev. 


1.6 


20 


15 


17 


.35 


100-1000 


cYBf 353 


31 


2K 


Single Seat 


Brass 


Brass 


150 


50 


v% 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 460 


32 


3 


Single Seat 


Brass | Brass 


150 


35 


Vh 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 460 1 



f 115V operators — all others are 25V. 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Trim" includes scat, disc holder, and stem. 

Pressure: Static pressure applies to valve body; differential pressure is that against which 
valve « ill close tightly. 

Approx. Lift: Distance disc is raised off seat in full-open position. 

Service: "S" shut-off; "R" regulating (throttling). 

Motor Type: Whether positive (unidirectional) or reversible. 

Input: Principal electrical data of motor-operator. 

Shading Coil Current: Applies only to reversible motor. Is current which must be carried 
by thermostat or other control switch used with reversing valve. 

Average Sec. Stroke: Time required to run from open to closed, and vice versa. More than 
one number, as 100-1000, means operator has speed adjustment between 100 and 1000 sec/stroke. 
Type cYBc operators also available with external speed adjustment, both positive and revers- 
ing, minimum time (shown) being about 1/10 of maximum. 

Std. Operator Part No.: This one furnished unless special requirements make it un- 
suitable. Large variety of auxiliary switching arrangements available. 



The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 

Thermostats, all kinds Throttling Valves 

Hygrostats Three-way Valves 

Packless Radiator Valves Solenoid Valves 

Semi-Balanced Packed Valves Butterfly Valves 
Full-Balanced Packed Valves Damper Control Motors, 

Positive or Reversing 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



Barber-Colman control equipment is listed as standard by the Underwriters' Laboratories, 
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V-40 DATA SHEET 

Motor-Operated Valves 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Disc 



Sizes 



Renewable Composition 



2", 214", 3", 354*, 4", 5", 6" 



Type 



Packed, Single Seat, Pos. & Rev. 




Single Seat Packed Valve, 

Globe Pattern, with 

Flanged Ends 



GENERAL DESCRIPTION 

Patterns: Globe and angle, screwed or Hanged ends. (Globe pattern furnished unless 

otherwise specified on order.) 
Material: Cast iron body, bronze trim. 
Finish: Body and bonnet, black paint; cYBc motor operator, zinc cadmium plated- fYBa 

motor operator, zinc alloy base with black lacquered metal cover, 
pise: Renewable composition, steam type standard. Special discs for liquids and gases 
seat: Bronze. 15- 

Motor- Operator: Positive type for shut-off service. Reversible type for regulating 
(throttling or shut-off). Detachable as a unit. S 

Operation: fYBa (positive type only)-Barcol shaded pole induction motor drives large 
cam by reduction gearing. Cam raises and lowers plunger bv two roller follower, opening 
and closing valve. Pressure on disc, when closed, applied by spring yield in plunger 
yoke assembly Automatic cam-operated switches in motor unit govern accurate stopping 
at ends of stroke. Auxiliary switches relay indication of position to other apparatus 
cYBc (positive and reversible)— construction similar to fYBa except motor and 
gearing enclosed in oil-hlled housing, with identical method of operation. 

Positive (unidirectional) motor-operator stops only at open and closed positions 
Reversible motor-operator will stop and hold valve at any intermediate position 
opening or closing further as required. 
Control: Three-wire low-voltage thermostat, single-pole double-throw switch or equivalent 
Installation: Motor-operated valves may be installed in any position. However with oil- 
immersed units, it is preferable to make the installation with the operator above the valve body 
Pressure ratings on valves are for pressure under the disc 




Single Seat Packed Valve, 

Globe Pattern, with 

Screwed Ends 



C 



Power Requirements: 25 volt, 60 cycle, AC except as noted . 
specifications. Motor-operators for other voltages and frequencies 
on special order. Change in rated voltage does not alter characteristics 
of operator. Change in rated frequency alters speed in relation of 
new frequency to 60 cycles per second, but not in direct ratio. Units 
for 25 cycle service have approximately >i' the no-load speed of 60 
cycle units. 

Note: In making applications of fYBa operators on single seat valves, 
it should be notea that the standard cYBc operators on the cast iron 
valves, 2" to 4" inclusive, have a greater lift than fYBa and therefore 
give a greater opening. This is sometimes important, especially on 
liquids or high pressure gases. 



The fYBa operator is not an oil-immersed unit. The motor bearings 
are equipped, however, with wick oilers, thereby assuring lubrica- 
tion on the highest speed shaft. 

Microvalye: All reversing operators can be ordered as Microvalves 
by adding the suffix -M to the part number. For example cYBc 
474-M. 

If the Microvalve is to be used in a reversing series combination with 
other Micro units, add the suffix R. For example, cYBc 477-MR. 

Note: Valve Operator must be selected with auxiliary switches 
arranged for reversing series. 




GLOE-t 5CP,£W£D 


AN6Lt SCfUWU 


> 




















NOM. 
SIZd 


A 


b 


c 


D 


L 


F 


G 


H 


J 


K 


L 


M 


N 


O 


P 


2 


13% 


3 


6 


6 


A 


6'/z 


3Va 


2 s /« 


2 s /s 


2 s /8 


S /8 


s /6 


A 


AVa 


WAz 


ZVz 


14 


6'/s 


7 


9V 2 


4V A 


8 


4 


3 


Z'/B 


2/8 


"/,6 


s /6 


A 


3'/z 


13 


3 


14 


7'/8 


7'/z 


IO 


3 


8'/4 


4'/8 


3'/ 2 


Z'/z 


Z'/z 


Va 


S/8 


A 


6 


12% 


3'/a 


\5 ft 


VVs 


QV Z 


1 1 


sv z 


9 Vz 


AVa, 


A 


2% 


Z a A% 


,3 /.6 


¥& 


8 


7 


J2 3 /4 


A 


I3V 8 


a/« 


9 


12 


6 


\QVz 


5/4 


A% 


3'/s 


3 /a 


' 5 / (6 


v 8 


8 


7'/z 


IZ%t 


5 


I3V 8 


Q'Vis 


IO 


14 


7 


\2'/a 


S'/fl 


5V& 


3'/* 


3'/z 


,S A» 


V4 


8 


8'/z 


_. 


<S 


I3V 8 


10% 


II 


16 


8 


14 


7 


S 7 /8J4% 


5 3 /ia 


1 


3 A 


8 


9/2 


- 



N ■ NO. OF bOLTS 
M = SIZ£ OF &OLT5 
BOLT HOU5 5TFSADDU ariTtfcUW 
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Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-40 

Motor-Operated. Valves 



Type 



Sizes 



Disc 



Packed, Single Seat, Pos. & Rev. 



2", 2Y 2 ", 3", 3i/ 2 ", 4", 5", 6" 



Renewable Composition 



Uses: These valves are suitable for the control of steam, water, gas 
or oil. For allowable pressures, see specifications. 

They are especially adaptable to the control of central steam systems 
in residences and commercial buildings. Positive valves are also exten- 
sively used in air conditioning or blast systems on heating or cooling 
coils^ air washers, spray nozzles, etc., where shut-off service only is 
required. 

Single seat reversing type valves may be used for some types of 
throttling service, but for best results the semi-balanced type should be 
used. See data sheet V-80. 

Both the positive and reversing types have many applications in 



the control of commercial and industrial processes. A few of the many 
uses include: the control of gas supply lines to heat treating furnaces 
and lead pots; steam and water supply lines to bottle washers, pasteurizers, 
and autoclaves; and steam supply lines to water heaters and water storage 
tanks. 

All motor-operated valves may be controlled either automatically 
by thermostats, hygrostats, relays, time-switches, etc., or by manually 
operated switches from a remote point. 

The fYBa operator is not designed for continuous service or for inter- 
mittent service where valve must open and close more than ten times 
per hour. For continuous operation an oil-immersed operator should 
be used. 















SPECIFICATI ONS 














Item 


Size, 
In. 




Pressure, 
Lbs./Sq. In. 


Approx. 
Lift, 

In. 


Service 


Motor 
Type 


Input 




Std. 

Operator 

Part 

No. 


Type 


Material 


Running 


Idle 


Coil 

Current, 
Amps. 


Average 
Sec. /Stroke 


Body 


Trim 


Static 


Diff. 


Amps. 


Watts 


Amps. 


Watts 


47 


2 


Single Seat 


C.I. 


Bronze 


125 


80 


M 


S 


Pos. 


2.3 


30 








75 


cYBc 454 








48 


2M 


Single Seat 


C.I. 


Bronze 


125 


50 


m 


S 


Pos. 


2.3 


30 








75 


cYBc 454 


49 


3 


Single Seat 


C.I. 


Bronze 


125 


35 


m 


S 


Pos. 


2 3 


-*n 








75 


cYBc 454 








50 


YA 


Single Seat 


C.I. 


Bronze 


125 


25 


m 


S 


Pos. 


2.3 


30 








75 


cYBc 454 








51 


4 


Single Seat 


C.I. 


Bronze 


125 


18 


i% 


S 


Pos. 


2.3 


30 








75 


cYBc 454 








52 


5 


Single Seat 


C.I. 


Bronze 


125 


12 


m 


s 


Pos. 


2.3 


30 








75 


cYBc 454 








53 


6 


Single Seat 


C.I. 


Bronze 


125 


9 


m 


s 


Pos. 


2.3 


30 








75 


cYBc 454 








54 


2 


Single Seat 


C.I. 


Bronze 


125 


80 


m 


s 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


55 


1 X A 


Single Seat 


C.I. 


Bronze 


125 


50 


m 


s 


Rev. 


2.8 


35 


2.8 


22 


50 


275 


cYBc 474 


56 


3 


Single Seat 


C.I. 


Bronze 


125 


35 


m 


s 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


57 


yA 


Single Seat 


C.I. 


Bronze 


125 


25 


m 


s 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


58 


4 


Single Seat 


C.I. 


Bronze 


125 


18 


iVs 


s 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


59 


5 


Single Seat 


C.I. 


Bronze 


125 


12 


iVs 


s 


Rev. 


2 8 


35 


2.8 


22 


.50 


275 


cYBc 474 


60 


6 


Single Seat 


C.I. 


Bronze 


125 


9 


iVs 


s 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


205 


2 


Single Seat 


C.I. 


Bronze 


125 


70 


y s 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








206 


lA 


Single Seat 


C.I. 


Bronze 


125 


45 


% 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








207 


3 


Single Seat 


C.I. 


Bronze 


125 


30 


H 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








203 


YA 


Single Seat 


C.I. 


Bronze 


125 


22 


Vs 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








209 


4 


Single Seat 


C.I. 


Bronze 


125 


16 


Vs 


s 


Pos. 


1.8 


23 








95 


fYBa 751 








f210 


2 


Single Seat 


C.I. 


Bronze 


125 


70 


% 


s 


Pos. 


4 


23 








95 


fYBa 752 








|-211 


l\i 


Single Seat 


C.I. 


Bronze 


125 


45 


Vs 


s 


Pos. 


0.4 


23 








95 


fYBa 752 








|212 3 


Single Seat 


C.I. 


Bronze 


125 


30 


Vs 


s 


Pos. 


0.4 


23 








95 


fYBa 752 


1213 


YA 


Single Seat 


C.I. 


Bronze 


125 


22 


Vs 


s 


Pos. 


0.4 


23 








95 


fYBa 752 


|214 


4 


Single Seat 


C.I. 1 Bronze 


125 


16 


n 


s 


Pos. 


0.4 


23 








95 


fYBa 752 | 



fll^V operators— all others 25V . 

EXPLANATION OF TABLE 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Trim" includes seat, disc holder, and stem. 

Pressure: Static pressure applies to valve bodv; differential pressure is that against which valve 

will close tightly. 
Approx. Lift: Distance disc is raised o!f seat in full open position. 
Service: "S" shut-off; "R" regulating (throttling). 
Motor Type: Whether positive (unidirectional) or reversible. 
Input: Principal electrical data of motor-operator. 
Shading Coil Current: Applies only to reversible motor. Is current which must be carried 

by thermostat or other control switch used with reversing valve. 

NOTE: GLOBE PATTERN VALVES SHIPPED ON ALL 
ORDERS UNLESS OTHERWISE SPECIFIED. 
RETURNED MATERIAL 

When material is returned to us under circumstances over which we 
have no control, there will be a re-stocking charge of not less than 10% 
of the net selling price. 

All shipments of material for repair or replacement must be sent with 
carrying charges prepaid. 

Barber-Colman control equipment is listed as 
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Average Sec. Stroke: Time required to run from open to closed, orvice versa. All cYDc valves 
shown, both positive and reversing, also available with external speed adjustment. Time shown 
is minimum for this adjustment. Ratio, minimum to maximum, about 1 to 10. 

Std. Operator Part No.: This one furnished unless special requirements make it unsuitable. 
Large variety of auxiliary switching arrangements available. 



The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 

Thermostats, all kinds Three-way Valves 

Hygrostats Solenoid Valves 

Packless Radiator Valves Butterfly Valves 

Semi-Balanced Packed Valves Damper Control Motors, 
Full-Balanced Packed Valves Positive or Reversing 

Throttling Valves 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



itandard by the Underwriters' Laboratories 



V-50 DATA SHEET 

Motor-Operated Valves 



Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 




Metal or 



Renewable Composition | ** '» * "» ^ W W> 2", 2%\ 3", 3 &", 4- 5 r 6 , g „ r~Pilo7^sto^Sin^le^a7 
" , I Pos. Only 



Patterns: Globe only, screwed or flanged ends. 

Material: y 2 " to 3", bronze bodv and trim- 1W* m R* • L , 

with bronze trim. ' 3/4 to 8 * cast lron body 

Finish: y 2 » t o 3", duJ j bron d fa 

Motor.Oper.tor: Fo 5 i,i TC type for !huMffscryfa on|) . 

position" ™>tor-opera,or stops only at open and dosc d 



GENERAL DESCRIPTION 



valve point cnZ ZE C f h ° Mcr assembJ X. Needle 

balanced asembl rS '" r ° P ° f P lston and ra ^es entire 

S "S, ™TjiSi7"S2S 't"™ 05 "'. si "s'-P* Joublchrow 
, or eqimaient. Detent thermostat must be used with fYDa 

of operator Chan ee in " 1 VOl " 8C d °f S n ° C aker characteristics 
new frequency toTo g cvcln^/ reqU , nC / alters s P eed >" Nation of 
for 25 cvdr e rvice 1 ive in n " ', bU , "^ in dlreCt ratio - Uni " 
cycle units ^ W *"*^ « the no-load speed of 60 



DIMENSIONS 




•zm 



Oil 



Barber -Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-50 

Motor-Operated Valves 



Type 



Pilot Piston. Single Seat, 
Pos. Only 



Sizes 



Disc 



i/" i/<> 1" m/." 11/" o" 71/ " V W 4" 5" 6" 8" Metal or 

J A , U ■ 1 i 154 . Ifc . 2 > 2 ^ > ^ » *6 » 4 ' 5 ' ° ' 8 Renewable Composition 



Uses: Piloc piston valves are single seat packed valves suitable for 
high pressure work up to the capacity of the valve body. The pilot 
piston disc construction provides what is to all purposes a balanced 
valve, with tight shut-off, which the piston or double seat type valve 
cannot give. It also makes possible a high pressure valve having the same 
motor-operator as low pressure valves. 

Principal uses for this type of valve will be found in those industrial 
applications where the control of steam, liquids, or gases at pressures 
up to 150 and (in the smaller sizes) 250 lbs. is called for. There are many 
instances where process control installations require valves of this kind, 



such as pressure cookers, high temperature steam jackets, chemical pro- 
cesses, compressed air supply lines, etc. 

While space heating with steam as high as 125 and 150 lbs. pressure is 
relatively rare, it is found to be quite common in textile mills. Pilot 
piston valves are ideally suited to this type of installation. 

It can be generally stated that pilot piston valves can be used on any 
liquid, vapor, or gas line within the pressure capacity, carrying a fluid 
not injurious to the valve materials, and where close regulation at mini- 
mum flow is not required. Pilot piston valves 3K" and larger are not 
recommended for use on gases or vapors. 













SPECIFICATIONS 












Item 


Size, 
In. 


Type 


Material 


Pressure, 
Lbs./Sq. In. 


Lift 


Service 


Input 


Sec. 
Stroke 


Std. 

Operator 

Part 

No. 


Running 


Standing 


Body 


Trim 


Static 


Dili. 


Amps. 


Watts 


Amps. 


Watts 


61 


X 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


S 


2.0 


25 






20 


YBa 424 







62 


H 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


S 


2.0 


25 






20 


YBa 424 


63 


i 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


S 


2.0 


25 






20 


YBa 424 






*64 


IK 


Pilot Piston 


Bronze 


Bronze 


150 


150 


%, 


S 


2.0 


25 






20 


YBa 420 






245 


IK 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


S 


2.2 


28 






35 


fYBa 741 






*65 


iK 


Pilot Piston 


Bronze 


Bronze 


150 


150 


%> 


S 


2.0 


25 






25 


YBa 420 






197 


iK 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


S 


2.2 


28 






35 


fYBa 741 






198 


2 


Pilot Piston 


Bronze 


Bronze 


150 


150 


Vs 


S 


2.2 


28 






35 


fYBa 743 






199 


2K 


Pilot Piston 


Bronze 


Bronze 


150 


150 


Vs 


S 


2.2 


28 






35 


fYBa 745 






200 


3 


Pilot Piston 


Bronze 


Bronze 


150 


150 


Vs 


S 


2.2 


28 






35 


fYBa 745 






77 


3K 


Pilot Piston 


C.I. 


Bronze 


150 


150 


Vs 


s 


2.3 


30 






75 


cYBc 450 






78 


4 


Pilot Piston 


CI. 


Bronze 


150 


150 


Vs 


S 


2.3 


30 






75 


cYBc 450 






79 


5 


Pilot Piston 


C.I. 


Bronze 


150 


150 


m 


s 


2.3 


30 






75 


cYBc 454 






80 


6 


Pilot Piston 


C.I. 


Bronze 


150 


150 


m 


s 


2.3 


30 






75 


cYBc 454 


81 


8 


Pilot Piston 


C.I. 


Bronze 


150 


150 


iX 


s 


2.3 


30 






75 


cYBc 454 






J246 


IK 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


s 


0.5 


28 






35 


fYBa 742 






f201 


1'; 


Pilot Piston 


Bronze 


Bronze 


150 


150 


% 


s 


0.5 


28 






35 


fYBa 742 






f202 


2 


Pilot Piston 


Bronze 


Bronze 


150 


150 


Vs 


s 


0.5 


28 






35 


fYBa 744 






f203 


2K 


Pilot Piston 


Bronze 


Bronze 


150 


150 


Vs 


s 


0.5 


28 






35 


fYBa 746 






1204 


3 


Pilot Piston 


Bronze 


Bronze 


150 


150 


V 


s 


0.5 


28 






35 


fYBa 746 



*Recommended for liquid service only, and will be supplied with renew- 
able composition discs for water unless otherwise specified. 

|115V operators — all others are 25V. 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Ttim" includes scat, disc, and stem. 

Pressure: Static pressure applies to valve body; differential pressure is that against which valve 

will close tightly. 
Approx. Lift: Distance disc is raised off seat in open position. 
Service: "S" shut-off. 

Input: Principal electrical data of motor-operator. 
Average Sec. Stroke: Time required to run from open to closed, or vice versa. Tvpe cYBc 

operatots also available with external speed adjustment, minimum time (shown) being about 

1/10 of maximum. 
Std. Operator Part No.: This one furnished unless special requirements make it unsuitable. 

Large variety of auxiliary switching arrangements available. 

RETURNED MATERIAL 



Similar valves are available, on special order, with 250 Ibs./sq. in. pressure 
capacitv (static and differential). These valves, in either bronze or cast 
steel with Monel trim (metal disc only), are available only in sizes 
K" to 3" an ^ with fYBa operators. Bronze, Monel or Stainless Steel 
discs are lapped at specified pressures and temperatures for tightness. 

Pilot Piston valves are regularly supplied with tapered metal discs, which 
should always be used for steam and gas service. Renewable composi- 
tion discs are suitable for service on water and some other liquids and 
are available on order. 



When material is returned to us under circumstances over which we have no control there will 
be a re-stocking charge of not less than 10% of the net selling price. 

All shipments of material for repair or replacement must be sent with carrying charges prepaid. 

Barber -Colman control equipment is listed as standard by the Underwriters' Laboratories 
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The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 



Thermostats, all kinds 

Hygrostats 

Packless Radiator Valves 

Single Seat Packed Valves 



Throttling Valves 
Three-way Valves 
Solenoid Valves 
Butterfly Valves 



Semi-Balanced Packed Valves Damper Control Motors, 
Full-Balanced Packed Valves Positive or Reversing 



BARBER-COLMAN COMPANY 

Rockford, Illinois 



V-80 DATA SHEET 

Motor-Operated Valves 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Disc 


Sizes 


Type 


Bronze, Double, Vee-Ported 


y 2 \ u\ 1", m", m", 2", 2j/ 2 ", 3", m\ 4" 


Semi-Balanced, Reversible 



GENERAL DESCRIPTION 



Patterns: Globe or angle, screwed or Hanged ends. (Globe pattern 
furnished unless otherwise specified on order.) 

Material: l A" to 3", bronze body and trim; 3" to 4", cast iron body with 
bronze trim. 

Finish: yi" to 3", dull bronze; 3" to 4", black paint. cYBf operator 
enclosed in zinc alloy case, cYBc operator enclosed in steel case. 
AU exposed steel parts zinc-cadmium plated. 

Disc: Bronze, double, with vee-ported skirts for throttling. 

Seat: Bronze, double. 

Motor- Operator: Reversible type for regulating (throttling) service. 
Detachable as a unit. 

Operation: cYBf: Reversible Barcol shaded pole induction motor 
drives plunger cam by reduction gearing (see drawings). Cam raises 
and lowers plunger by two-roller follower, opening and closing valve. 
Pressure of disc on seat when closed is imposed by spring in plunger 
yoke assembly. Motor may be stopped, then restarted in original 
direction or reversed, thus holding valve at any intermediate position, 
or opening or closing it the amount required for the proper throttling 
adjustment. Motor unit enclosed in oil-filled die cast metal case. 
External speed adjustment provided. Automatic cam-operated 
switches govern accurate stopping at ends of stroke. Auxiliary 
switches relay indication of position to successive apparatus. 

The cYBc operators used on the larger valves (2" to 4") are 



larger, more rugged and slower than cYBf — note illustration and 
specifications. Principles of operation the same, construction notice- 
ably different. 

Tightness: In ordinary service these vee-ported double disc valves are 
better than 98% tight on steam. The most satisfactory service can 
be obtained from a double disc valve when the disc and seat are lapped 
at the temperature of use. Unless otherwise specified, the lap tempera- 
ture of these valves will be that of 75 lbs. saturated steam. 

Control: Three-wire low-voltage thermostat, single-pole double-throw 
switch, or equivalent. 

Installation: Will operate properly in any position. 

Power Requirements: 25 volt, 60 cycle, AC. Motor-operators for 
other voltages and frequencies on special order. Change in rated 
voltage does not alter characteristics of operator. Change in rated 
frequency alters speed in relation of new frequency to 60 cycles per 
second, but not in direct ratio. Units for 25 cycle service have approxi- 
matelv ,'i the no-load speed of 60 cycle units. 

Microvalve: All reversing operators can be ordered as Microvalves 

bv adding the suffix -M to the part number. For example, cYBf 350-M. 

If the Microvalve is to be used in a reversing series combination 

with other Micro units, add the suffix R. For example, cYBf 354-MR. 

Note: Valve Operator must be selected with auxiliary switches 
arranged for reversing series. 



DIMENSIONS 





CYBf operator 






r -L0BE SCRD 


ANGLE 


SCR'O 


GLOBE FLANGED 


ANGLE F 


"LAN 


GED 








NOM. 
SIZE 


B 


c 


D 


E 


F 


G 


K 


L 


M 


N 





BRZ 


CI 


BRZ 


CI. 


BRZ. 


C.I. 


BRZ. 


C.I. 


BRZ 


CI. 


BRZ. 


C.I. 


'/2 


10.81 






300 




2.13 




2.50 




1.13 




3.00 


.31 




¥& 


4 


2,13 


% 


11.13 






313 




238 




2.75 




1.38 




350 


.34 




3/8 


4 


2.50 


1 


1150 






3.75 




262 




336 




1.75 




425 


.38 




VZ 


4 


313 


V/A 


II. 7S 






438 




294 




400 




200 




462 


.41 




'/2 


4 


3.50 


V/2 


11.75 






488 




3.19 




4.50 




2.25 




500 


.44 




Vz 


4 


388 


2 




17.81 




600 


725 


3.75 




5.38 


675 


2.75 




6.00 


50 


,63 


5/8 


4 


4.75 


Z'/S 




18.25 




675 


850 


425 




638 


7.88 


3.25 




700 


.56 


.69 


5/& 


4 


550 


3 




18.86 


22.32 


750 


875 


4.56 


475 


7.13 


875 


363 


438 


7.50 


.63 


.75 


S/fe 


4 


6,00 


31/2 






23.06 




9B3 




5.25 




9.63 




488 


850 




.81 


Ya 


8 


700 


4 






23.19 




IQGQ 




550 




1088 




5.50 


900 




.94 


Ya 


8 


7.50 




l0 5 /fe 



N=N0. OF BOLTS 
M=SIZE OF BOLTS 

BOLT HOLES STRADDLE CENTERLINE 






c 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-80 

Motor-Operated Valves 



Type 


Sizes 


Disc 


Semi-Balanced, Reversible 


Vi\ W, i", va", m", 2", 2y 2 ", 3", y/ 2 ", 4" 


Bronze, Double, Vee-Ported 






Uses: Vee-ported skirts on the double bronze disc are designed 
so that the flow of steam or gas will be nearly proportional to the amount 
of opening of the valve. 

Semi-balanced vee-ported valves are especially suited for work where 
throttling is to be obtained under the direct control of a thermostat and 
where close regulation is required. Instances of this are found in both 
heating and process work. For example, on a blast system where there is 
no bv-pass damper on the steam coils, a valve on this type on the coil 
will provide closely graduated throttling regulation under the control 
of a single duct thermostat. In process work, where a tank or kettle is 



heated by a steam jacket or steam coil, and the liquid in it is to be closely 
controlled as to temperature, a valve of this type on the steam supply, 
controlled by a suitable thermostat, will provide good regulation. 

These valves are suited for use where it is necessary to operate against 
pressures higher than can be handled by single seat valves, and where 
tight shut-off is not required on these valves. 

All motor operated valves may be controlled either automatically 
by thermostats, hygrostats, relays, time-switches, etc., or by manually 
operated switches from a remote Doint. 



'., 



S PECIFICATI ONS 



«. *0 






Item 


Size, 
In. 


Type 










Aprx. 

Lift, 

In. 


Service 


Type 


Input 


Shading 

Coil 
Current 
Amps. 


Average 
Sec. /Stroke 


Std. 

Operator 

Part 

No. 


Material 


Lbs./Sq. In. 


Running 


Idle 


Bodv 


Trim 


Static 


Did, 


Amps. 


Watts 


Amps. 


Watts 


111 


tt 


Semi-balanced 


Bronze 


Bronze 


125 


125 


'32 


98% S&R 


Rev. 


16 


20 


15 


17 


35 


100-1000 


cYBf 350 


112 


X 


Semi-balanced 


Bronze 


Bronze 


125 


125 


n ,l 


98% S&R 


Rev. 


1.6 


20 


1.5 


17 


35 


100-1000 


cYBf 351 


113 


1 


Semi-balanced 


Bronze 


Bronze 


125 


125 


% 


98% S&R 


Rev. 


1.6 


20 


15 


17 


35 


100-1000 


cYBf 352 


114 


IK 


Semi-balanced 


Bronze 


Bronze 


125 


125 


% 


98% S&R 


Rev. 


16 


20 


15 


17 


.35 


100-1000 


cYBf 353 


115 


vA 


Semi-balanced 


Bronze 


Bronze 


125 


125 


% 


98% S&R 


Rev. 


1.6 


20 


15 


17 


.35 


100-1000 


cYBf 353 


116 


i 


Semi-balanced 


Bronze 


Bronze 


125 


125 


A 


98% S&R 


Rev. 


2.8 


35 


2.8 


22 


50 


275-2750 


cYBc 468 


117 


1V2 


Semi-balanced 


Bronze 


Bronze 


125 


125 


A 


98% S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275-2750 


cYBc 468 


118 


3 


Semi-balanced 


Bronze 


Bronze 


125 


125 


1% 


98% S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275-2750 


cYBc 478 


122 


3 


Semi-balanced 


C.I. 


Bronze 


125 


125 


m 


98% S&R 


Rev. 


2.8 


35 


2.S 


22 


50 


275-2750 


cYBc 478 


123 


VA 


Semi-balanced 


C.I. 


Bronze 


125 


125 


m 


98% S&R 


Rev. 


2.8 


35 


2.8 


22 


50 


275-2750 


cYBc 478 


124 


4 


Semi-balanced 


C.I. 


Bronze 


125 


125 


m 


98% S&R 


Rev. 


2.8 


35 


2,8 


22 


50 


275-2750 


cYBc 478 



EXPLANATION OF TABLE 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Trim" includes seat, disc, and stem. 

Pressure: Static pressure applies to valve body; differential pressure is that against which valve 
will close tightly. 

Approx. Lift: Distance disc is raised off seat in open position. 

Service: "S" shut-off; "R" regulating (throttling). "98%" means valve not guaranteed to 
close tightly, but will stop at least 98% of full open flow in shut-off service. 

Motor Type: Reversible. 

Input: Principal electrical data of motor-operator. 

Shading Coil Current: Is current which must be carried by thermostat or other control 
switch used with reversing valve. 

Average Sec. Stroke: Time required to run from open to closed, or vice versa. More than 
one number, as 100-1000, means operator has speed adjustable between 100 and 1000 sec. stroke 

Std. Operator Part No.: This one furnished unless special requirements make it unsuitable' 
Large variety of auxiliary switching arrangements available. 

NOTE: GLOBE PATTERN VALVES SHIPPED ON ALL 
ORDERS UNLESS OTHERWISE SPECIFIED. 



The valves described on this data sheet are part of the 
Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 



Thermostats, all kinds 

Hygrostats 

Packless Radiator Valves 

Single Seat Packed Valves 



Throttling Valves 
Three-way Valves 
Solenoid Valves 
Butterfly Valves 



Semi-Balanced Packed Valves Damper Control Motors, 
Full-Balanced Packed Valves Positive or Reversing 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



RETURNED MATERIAL 

When material is returned to us under circumstances over which wc have no control, there will 
be a re-stocking charge of not less than 10% of the net selling price. 



Barber-Colman control equipment is listed as standard by the Underwriters' Laboratories, 

r si i 



V-100 DATA SHEET 

Motor-Operated Valves 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Disc 


Sizes 


Type 


Bronze 


Va\ Vi\ U\ 1*. W*\ m\ 2", 2Y 2 ", 3", 354", 4" 


Three-way, Double Seat, Pos. & Rev. 



GENERAL DESCRIPTION 



Pattern: Tee; j4" to 2", screwed ends; 2}4" to 4", screwed or flanged 

ends. 
Material: )4" t0 2", bronze body and trim; 2}4" co 4", cast iron body 

with bronze trim. 

Finish: ' 4 " to 2", dull bronze, ground hexes; 2]4" to 4", black paint. 
YBa operator has bakelite or zinc alloy cover; cYBf operator enclosed 
in zinc alloy case, cYBc operator in steel case. All exposed steel parts 
zinc-cadmium plated. 

Disc: Bronze. 

Seats: Double, Bronze. 

Motor-Operator: Positive type for shut-off service. Reversing type 
for regulating (mixing) service. Detachable as a unit. 

Operation: Positive Type YBa: Unidirectional Barcol shaded 
pole induction motor drives plunger cam by reduction gearing (see 
illustrations). Cam raises and lowers plunger by two-roller follower, 
moving the disc from one seat to the other. Pressure on disc when 
closed either way imposed by springs in plunger assembly. Auto- 
matic cam-operated switches govern accurate stopping at ends of 
stroke. Auxiliary switches relay indication of position to successive 
apparatus. Motor-operator stops only at open and closed positions. 
cYBc operators used on the larger valves (items 144 to 147) are 



larger, more powerful, and slower. Principle of operation the same, 
construction noticeably different (see illustration). 

Operation: Throttling Type cYBf and cYBc: Same general 
method, except reversible type motor. Motor unit enclosed in oil-filled 
die cast metal case. External speed adjustment provided. Motor- 
operator will stop and hold valve at any intermediate position, open- 
ing or closing further as required. 

Control: Three wire low-voltage thermostat, single-pole double-throw 
switch, or equivalent. 

Installation: Will operate properly in any position. 

Power Requirements: 25 volt, 60 cycle AC. Motor-operators for 
other voltages and frequencies on special order. Change in rated 
voltage does not alter characteristics of operator. Change in rated 
frequency alters speed in relation of new frequency to 60 cycles per 
second, but not in direct ratio. Units for 25 cycle service have ap- 
proximately % the no-load speed of 60 cycle units. 

Microvalve: All reversing operators can be ordered as Microvalves 
by adding the suffix -M to the part number. For example, cYBf 350-M. 
If the Microvalve is to be used in a reversing series combination 
with other Micro units, add the sufhx R. For example, cYBf 354-MR. 
Note — Valve Operator must be selected with auxiliary switches 
arranged for reversing series. 



r. 



DIMENSIONS 



-4 5 /eDIA 




YBa OPERATOR 



-7'9f6- 



6^ ; 




cYBf operator 



NOM. 
SIZE. 


A 


B 


C 


D E 


F G 


K 


L 


M 


N 





'/4 


10.97 12.34 




;225 


1.72 












1/2 


11.78 13.19 




(2.37 


1.69 












3,4 


1203, 1344 j 


|Z.8I | 1.94 












1 


12.34 ;I3.75 


| 3.25 ! 2.3 1 












Wa 


12.59 1 1400 1 


| 3.69 '2.81 












Wa 


IZ.84 'l425 


419 287 


| 








z 


13.16 


1456 17.75 


487 3 3 1 


j 








zVz 




21.37 


900 450 7.75 3.87 


7.001 .69 


Vz 


4 


5.50 


3 




21.87 


950 475 852 431 


7.50 ! .75 


Vi 


4 


600 


3!/£ 




2237 


11.00 5.50, 9.62 481 


8.50 .81 


5/8 


8 


700 


4 




23.00 


12.00 6.00 ;i2.00. 6.00 9.00 ! .94 


5/8 


8 


750 




krJ^ 



[Lr 






T f 



10^6 



N=N0. OF 
M=SIZE OF BOLTS 



rill 



BOLT HOLES STRADDLE CENTERLINE 




c 



r 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-100 

Motor- Operated Valves 



Type 


Sizes 


Disc 


Three-way, Double Seat, Pos. & Rev. 


M", J4", -M", 1", VA\ V/i\ 2", 2i/ 2 ", 3", VA", 4" 


Bronze 



Uses : This type of valve may be used either as a switch or as a mixing 
valve. When used as a switch, it has one inlet and two outlets; as a mix- 
ing valve, there are two inlets and one outlet. The pressure capacity 
depends on the type of service. In switching, the differential pressure 
is in general the pressure in the inlet line; in mixing, it is the difference 
between the pressures in the inlet lines (which is generally near zero) 
making the capacity limited only by the static pressure capacity of the 
body. 

A three-way mixing valve is often necessary in air conditioning 
apparatus to maintain the temperature of the air being passed through 
a washer or cooling chamber by governing the respective amounts of 
cool and warm water that are fed to the sprays. This service is much the 
same as that performed by mixing dampers on the air ducts, where a 



proper mixture of cool and heated air is to be maintained automatically. 
Control is by a thermostat located in the cooling chamber or in the 
outlet from it. 

One example of the use of a three-way valve as a switch is as a control 
for a large reducing valve. A small three-way valve under thermostatic 
control determines whether high pressure or low pressure steam shall be 
admitted under the diaphragm. When high pressure steam is admitted, 
the reducing valve closes and acts as a shut-off valve. When low pressure 
steam is admitted, the reducing valve operates normally, supplying steam 
to the system at the required pressure. 

In general, valves of this type are useful in any water, steam, gas, 
oil, or other fluid applications where mixing or switching is required 
and there are not more than two inlets or outlets. 



SPECIFICATIONS 



Item 


Size, 
In. 


Type 






Pressure, 


Approx. 
Lift, 

In. 


Service 


Motor 
Type 


Input 


Shading 

( oil 
Current, 
Amps. 


Average 
Sec. /Stroke 


Std. 

Operator 

Part 

No. 


Material 


Lbs./Sq. In. 


Running 


Idle 


Body 


Trim 


Static 


DifT. 


Amps. 


Watts 


Amps. 


Watts 


130 


K 


Three- Way 


Bronze 


Bronze 


125 


125 


v% 


S 


Pos. 


2.0 


25 








20 


YBa 422 








131 


a 


Three- Way 


Bronze 


Bronze 


125 


125 


16 


s 


Pos. 


2.0 


25 








20 


YBa 430 








132 


H 


Three-Way 


Bronze 


Bronze 


125 


100 


°16 


s 


Pos. 


2.0 


25 








20 


YBa 430 








133 


l 


Three-Wav 


Bronze 


Bronze 


125 


70 


% 


s 


Pos. 


2.0 


25 








20 


YBa 430 








134 


i'. 


Three-Wav 


Bronze 


Bronze 


125 


40 


A 


s 


Pos. 


2.0 


25 








20 


YBa 420 








135 


IK 


Three-Way 


Bronze 


Bronze 


125 


25 


A 


s 


Pos. 


2.0 


25 








20 


YBa 420 








136 


2 


Three-Way 


Bronze 


Bronze 


125 


10 


A 


s 


Pos. 


2.0 


25 








20 


YBa 420 








144 


2 l A 


Three-Way 


C.I. 


Bronze 


125 


50 


H 


s 


Pos. 


2.3 


30 








75 


cYBc 450 








145 


3 


Three-Wav 


C.I. 


Bronze 


125 


35 


iH 


s 


Pos. 


2.3 


30 








75 


cYBc 454 






146 

147 


vA 


Three-Way 


C.I. 


Bronze 


125 


25 


IK 


s 


Pos. 


2.3 


30 








75 


cYBc 454 








4 


Three-Way 


C.I. 


Bronze 


125 


18 


IK 


s 


Pos. 


2.3 


30 








75 


cYBc 454 








137 


A 


Three-Wav 


Bronze 


Bronze 


125 125 


H 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1003 


cYBf 350 


138 


A 


Three-Way 


Bronze 


Bronze 


125 


125 


5/ 

?1C 


S&R 


Rev. 


1.6 


20 


15 


17 


-35 


100-1000 


cYBf 352 


139 


X 


Three-Wav 


Bronze 


Bronze 


125 


100 


?16 


S&R 


Rev. 


1.6 


20 


1.5 


17 


35 


100-1000 


cYBf 352 


140 


l 


Three-Way 


Bronze 


Bronze 


125 


70 


% 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 352 


141 


m 


Three-Wav 


Bronze 


Bronze 


125 


40 


A 


S&R 


Rev. 


1.6 


20 


1.5 


17 


35 


100-1000 


cYBf 353 


142 


vA 


Three-Wav 


Bronze 


Bronze 


125 


25 


A 


S&R 


Rev. 


1.6 


20 


1.5 


17 


.35 


100-1000 


cYBf 353 


143 


i 


Three-Way 


Bronze Bronze 


125 


10 


A 


S&R 


Rev. 


1,6 


20 


15 


17 


35 


100-1000 


cYBf 353 


148 


VA 


Three-Wav 


C.I. 


Bronze 


125 


50 


Vs 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 460 


149 


3 


Three-Way 


C.I. 


Bronze 


125 


35 


1% 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


150 


3H 


Three-Way 


C.I. 


Bronze 


125 


25 


iK 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 


151 


4 


Three-Way 


C.I. 


Bronze 


125 


18 


IK 


S&R 


Rev. 


2.8 


35 


2.8 


22 


.50 


275 


cYBc 474 



EXPLANATION OF TABLE 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Trim" includes seat, disc, and stem. 

Pressure: Static pressure applies to valve body; differential pressure is that against which valve 

will close tightly. 
Approx. Lift: Distance traveled by disc between seats. 
Service: "S" shut-off; "R" regulating. 

Motor Type: Whether positive (unidirectional) or reversible. 
Input: Principal electrical data of motor-operator. 
Shading Coil Current: Applies only to reversible motor. Is current which must be carried 

by thermostat Or other control switch used with reversing valve. 

Average Sec. /Stroke: Time required to run from one seat to the other. More than one number, 
as 100-1000, means operator has speed adjustable between 100 and 1000 sec. 'stroke. Type cYBc 
operators also available with external speed adjustment, both positive and reversing, minimum 
time (shown) being about 1 10 of maximum. 

Std. Operator Part No.: This one furnished unless special requirements make it unsuitable. 
Large variety of auxiliary sw itching arrangements available. 

Barber-Colman control equipment is listed 



The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 



Thermostats, all kinds 

Hygrostats 

Packless Radiator Valves 

Single Seat Packed Valves 

Semi-Balanced Packed Valves 

Full-Balanced Packed Valves 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



Throttling Valves 
Solenoid Valves 
Butterfly Valves 
Damper Contrcl Motors, 
Positive or Reversing 



RETURNED MATERIAL 

When material is returned to us under circumstances over which we have no control, there wil 
be a re-stocking charge of not less than 10% of the net selling price. 

as standard by the Underwriters' Laboratories 
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V-120 DATA SHEET 

Solenoid Valves 



Disc 



Renewable Composition and Stainless Steel 



Sizes 



54'. &", '/ 2 ", Ya" 



Barber-Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



Types 



Single Seat & Pilot Piston 



GENERAL DESCRIPTION 




^4 , screwed 
i' 



Pattern: Globe, %" to %" 
ends. Angle, %" and %", screwed 
ends. (Globe pattern furnished un- 
less otherwise specified on order.) 

Material: Brass body with bronze, 
brass, or stainless steel trim. Sole- 
noid cover, cast iron. Armature 
stainless iron. 

Finish: Body, bYBs and kYBs, zinc 
plated, dYBs, dull brass. Solenoid 
cover, black crinkle lacquer. 

DlSC J ^v? and dYBs ' com P°sition, water tvpe stand- 
ard; kYBs, metal. May be replaced without removing 
body of valve from line. 

Seat: bYBs bronze, renewable; dYBs, formed in brass 
body; klBs, stainless steel, renewable. 

Solenoid: Spool-wound coil of double-enameled copper 
wire, properly impregnated and insulated, is retained 
in cast-iron case by steel washer which forms part of 
magnetic circuit. Hole in top of case (below conduit 
threads; is sealed with standard black sealing com- 
pound. Stainless-iron armature moves in seamless 
copper alloy tube clamped into valve body. Complete 
solenoid assembly is outside this tube and may be re- 
placed without removing valve from line. 

Armature: Floating type (no mechanical stop). Hexa- 
gonal form fits snugly in tube to minimize hum, the 
narrow bearing surface serving to reduce danger of 
sticking. Armature is immersed in fluid or gas being 
handled. There are no packing glands because no mov- 
ing parts protrude. 



Operation: Single Seat: When current is applied to 
solenoid coil, the armature is drawn into coil, carrying 
disc-holder and disc with it, and opening valve. When 
current is shut off, armature is released and drops, clos- 
ing valve. The higher the differential pressure, the 
more firmly the disc is forced against the seat. Line 
pressure must be on top side of disc. 

Operation: Pilot Piston: Armature operates a 
small pilot valve on a bv-pass through disc-holder. 
When current is applied to solenoid, pilot valve opens 
first and releases high pressure above disc-holder. Pres- 
sure differential against bottom of disc-holder opens 
valve and solenoid lifts complete assembly. Valve closes 
by gravity when current is shut off and is held closed by 
pressure differential on top of disc-holder, as in Single 
Seat valve above. Line pressure comes into bodv on 
top side of seat. 

Control: Two-wire thermostat (or two wires fiom a 
three-wire thermostat), single-pole single-throw switch 
or equivalent. Note: Thermostats should be ordered 
with jumper to by-pass current around bimetal element. 

Position: For use in upright position onlv. Solenoid 
must be on top because valve is closed by gravity. 

Power Requirements: 115 or 25-volt, 60-cvcle, AC. 
Can be made for other voltages and frequencies, and for 
direct current, on special order. 

Note : Do not use solenoid valves on fluids, the temper- 
ature of which exceeds 150F. 



DIMENSIONS 



bYBs 







"f 

B 

Y 



5YMB0L 


5IZE 


A 


B 


C 


bYBs 


Va 


2.968 


.650 




BYB5 


w 


2.96Q 


.650 




DY&5 


Vz 


4.245 


.781 


2.691 


dVBs 


w 


4,465 


1.000 


3.191 


kYBs Vb" 


3.3 12 


.625 







Jffit 
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Barber- Colman Company 

ROCKFORD, ILLINOIS, U. S. A. 



DATA SHEET V-120 

Solenoid Valves 



Types 


Sizes 


Disc 


Single Seat & Pilot Piston 


54', «"> Vx\ H" 


Renewable Composition and Stainless Steel 



Uses: Solenoid valves are used where a quick-opening 
and quick-closing valve is required. With the proper 
disc, they will handle water, oil, brine, air, illuminating 
gas, refrigerants, and other liquids and gases which will 



not attack the materials of the valve. There are many 
applications, such as humidifiers, air conditioners, refrig- 
eration machines, domestic gas furnaces, industrial gas 
service applications, etc., where valves of this type are 
needed. 



SPECIFI C ATI ONS 



1/ 



Item 


Size, 
In. 


Type 


Material 


Pressure, 
Lbs./Sq.In. 


Port 

Dia., 

In. 


Use 


Input 


Frequency, 
Cycles 


Body 


Trim 


Disc 


Static 


Difr. 


Volts 


Amps. 


Watts 


bYBs 701 


X 


Single Seat 


Brass 


Bronze 


Comp. 


150 


100 


?32 


Gas & Water 


115 


0.2 


12 


60 


bYBs 702 


X 


Single Seat 


Brass 


Bronze 


Comp. 


150 


100 


% 


Gas & Water 


25 


0.9 


12 


60 


bYBs 703 


% 


Single Seat 


Brass 


Bronze 


Comp. 


150 


100 


% 


Gas & Water 


115 


0.2 


12 


60 


bYBs 704 


H 


Single Seat 


Brass 


Bronze 


Comp. 


150 


100 


3 k 


Gas & Water 


25 


0.9 


12 


60 


bYBs 705 


X 


Single Seat 


Brass 


Bronze 


Comp. 


150 


15 


X 


Gas & Water 


115 


0.2 


12 


60 


bYBs 706 


X 


Single Seat 


Brass 


Bronze 


Comp. 


150 


15 


X 


Gas & Water 


25 


0.9 


12 


60 


bYBs 707 


H 


Single Seat 


Brass 


Bronze 


Comp. 


150 


15 


X 


Gas & Water 


115 


0.2 


12 


60 


bYBs 708 


Vs 


Single Seat 


Brass 


Bronze 


Comp. 


150 


15 


X 


Gas & Water 


25 


0.9 


12 


60 


dYBs 721 


X 


Pilot Piston 


Brass 


Brass 


Comp. 


150 


100 


X 


Gas & Water 


115 


0.2 


12 


60 


dYBs 722 


X 


Pilot Piston 


Brass 


Brass 


Comp. 


150 


100 


X 


Gas & Water 


25 


0.9 


12 


60 


dYBs 723 


X 


Pilot Piston 


Brass 


Brass 


Comp. 


150 


100 


X 


Gas & Water 


115 


0.2 


12 


60 


dYBs 724 


X 


Pilot Piston 


Brass 


Brass 


Comp. 


150 


100 


X 


Gas & Water 


25 


0.9 


12 


60 


kYBs 811 


Vs 


Single Seat 


Brass 


St. Steel 


Metal 


150 


150 


?S2 


Freon 


115 


0.2 


12 


60 


kYBs 812 


Vs 


Single Seat 


Brass 


St. Steel 


Metal 


150 150 


%l 


Freon 


25 


0.9 


12 


60 



EXPLANATION OF TABLE 

Item: This number is for cross-reference to other data lists. 

Size: Nominal pipe size. 

Type: Brief description for general classification. 

Material: "Body" includes part of valve into which the pipes arc fitted. "Trim" includes scat 
only. "Disc" includes pilot and main discs. 

Pressure: Static pressure is capacity of valve body. Differential pressure is that against which 
valve will open positively. 

Port Dia.: Size of hole under disc through which fluid flows. 

Use: Service for which valve is designed. 

Input: Principal electrical data of solenoid. 

Frequency: Of alternating current supplied. 

NOTE: GLOBE PATTERN VALVES SHIPPED ON ALL 
ORDERS UNLESS OTHERWISE SPECIFIED. 

RETURNED MATERIAL 

When material is returned to us under circumstances over which we 
have no control, there will be a re-stocking charge of not less than 10% 
of the net selling price. 

All shipments of material for repair or replacement must be sent with 
carrying charges prepaid. 

Barber -Colman control equipment is listed 



The valves described on this data sheet are part of 
the Barber-Colman Electric System of Temperature and 
Humidity Control. Other units for which similar infor- 
mation is available include: 



Thermostats, all kinds 

Hygrostats 

Packless Radiator Valves 

Single Seat Packed Valves 

Semi-Balanced Packed Valves 

Full-Balanced Packed Valves 

BARBER-COLMAN COMPANY 

Rockford, Illinois 



Throttling Valves 
Tbree-way Valves 
Butterfly Valves 
Damper Control Motors, 
Positive or Reversing 



as standard by the Underwriters' Laboratories. 
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BARBER -COLMAN COMPANY 

BRANCH OFFICES, REPRESENTATIVES, AND DISTRIBUTORS 
Located in the Following Cities : 



v 



Arizona Phoenix 

California Los Angeles 

San Francisco 

Colorado Denver 

Connecticut Hartford 

New Haven 

Florida Jacksonville 

Miami 

Georgia Atlanta 

Illinois Alton 

Chicago 
Moline 
Mt. Vernon 
*Rockford 

Indiana Indianapolis 

South Bend 

Kansas Wichita 

Kentucky Louisville 

Louisiana New Orleans 

Massachusetts Framingham 

Michigan Detroit 

Minnesota Duluth 

Minneapolis 

Missouri Columbia 

Hannibal 
Kansas City 
St. Louis 

Nebraska Omaha 

New Jersey Newark 

New York Albany 

Buffalo 
New York 
Rochester 

Ohio Cincinnati 

Cleveland 
Columbus 
Toledo 

Oklahoma Tulsa 

Oregon Portland 

* General Offices and Plant. 



Pennsylvania Erie 

Philadelphia 
Pittsburgh 

South Carolina Greenville 

Tennessee Knoxville 

Memphis 

Texas Dallas 

Houston 

Utah Salt Lake City 

Virginia Richmond 

Washington Seattle 

Wisconsin Milwaukee 

Foreign Offices and Agents : 

Austria ...Vienna 

Australia Sydney 

Belgium Bruxelles 

Canada Edmonton, Alberta 

Montreal, Quebec 
Ottawa, Ontario 
Regina, Sask. 
Toronto 4, Ontario 
Winnipeg,Manitoba 

Czecho-Slovakia Prague 

Finland Helsingfors 

France Paris 

Holland Amsterdam 

Norway Oslo 

Nova Scotia Halifax 

Poland Warsaw 

Roumania Bukarest 

Russia Moscow 

Sweden Stockholm 






F 1438 PRINTED IN U. S. A. 



96 




i 

I 



